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CRITICA L ISSUE S I N ENVIRONMENTAL HISTORY 
Kendal l  E .  Baile s 
Universit y o f  California ,  Irvin e 
Two hundre d year s ago ,  a  Germa n write r  compose d 
a shor t  essa y whic h began ,  "Nature !  We ar e 
surrounde d an d embrace d b y her ,  powerles s t o separat e 
ourselve s fro m her ,  an d powerles s t o penetrat e beyon d 
her .  Withou t  asking ,  o r  warning ,  sh e snatche s u s u p 
int o he r  circlin g dance ,  an d whirl s u s o n unti l  w e 
ar e tired ,  an d dro p fro m he r  arms .  .  .  We liv e i n 
her  mids t  an d kno w he r  not .  We constantl y ac t  upo n 
her  an d ye t  hav e n o powe r  ove r  her."[l ]  Sinc e thes e 
word s wer e writte n i n th e 1780 s th e sprea d o f 
industrializatio n an d th e developmen t  o f  moder n 
scienc e seeme d t o beli e th e vie w the y express . 
However ,  afte r  tw o centurie s o f  increasin g huma n sel f 
confidence ,  man y peopl e i n industrialize d nation s may 
onc e agai n sympathiz e wit h th e though t  o f  thi s 
eighteent h centur y writer .  Judgin g b y th e growt h o f 
environmentalis t  movements ,  increasin g number s hav e 
begu n t o questio n th e degre e o f  master y huma n being s 
hav e achieve d ove r  nature .  Concer n wit h 
environmenta l  problem s i n th e 1960 s an d 1970 s ha s 
focuse d th e attentio n o f  scholar s o n historica l 
aspect s o f  th e relationshi p betwee n huma n being s an d 
th e res t  o f  nature .  Thi s concer n ha s spawne d a 
number  o f  importan t  studie s an d le d i n 197 6 t o th e 
formatio n o f  a  ne w scholarl y group :  th e America n 
Societ y fo r  Environmenta l  History . 
On Januar y 1-3 ,  1982 ,  a n internationa l 
conferenc e o n environmenta l  histor y wa s hel d a t  th e 
Universit y o f  California' s Irvin e campus . 
Co-sponsore d b y th e America n Societ y fo r 
Environmenta l  Histor y an d th e Histor y Departmen t  a t 
Irvine ,  th e Conferenc e brough t  togethe r  mor e tha n on e 
hundre d scholar s activ e i n th e field .  I n organizin g 
thi s event ,  w e fel t  tha t  th e tim e ha d com e fo r  a n 
assessmen t  o f  th e fiel d o f  environmenta l  histor y a s a 
whole ,  wha t  i t  ha s accomplishe d an d may accomplis h i n 
th e future .  I n particula r  w e wante d t o brin g 
togethe r  a  numbe r  o f  peopl e wh o ar e alread y doin g 
wor k i n thi s fiel d bu t  may no t  hav e met  before ,  i n 
orde r  t o wide n an d enhanc e a  researc h networ k o f 
individual s wit h simila r  interests .  Th e meeting ,  a t 
whic h nearl y thirt y paper s an d comment s wer e 
presented ,  prove d t o b e th e mos t  extensiv e nationa l 
conferenc e eve r  hel d I n a  fiel d th e futur e 
significanc e o f  whic h ca n onl y b e expecte d t o gro w a s 
publi c concer n wit h environmenta l  problem s increase s 
i n th e decade s ahead . 
The debat e ove r  suc h problem s ha s bee n 
heightene d i n recen t  year s b y th e publicatio n o f  a 
number  o f  studies ,  on e o f  whic h i s Th e Globa l  200 0 
Report ,  a  documen t  release d i n 1979.[2 ]  I t  make s 
some highl y disturbin g projection s fo r  th e future ,  i f 
presen t  worl d trend s continue .  Th e conclusion s o f 
thi s repor t  "indicat e th e potentia l  fo r  globa l 
problem s o f  alarmin g proportion s b y th e yea r  2000 . 
Environmental ,  resource ,  an d populatio n stresse s ar e 
intensifying, "  i t  concludes ,  "an d wil l  increasingl y 
determin e th e qualit y o f  huma n lif e o n ou r  planet . 
Thes e stresse s ar e alread y sever e enoug h t o den y many 
any hop e fo r  betterment .  A t  th e sam e time ,  th e 
earth' s carryin g capacity—th e abilit y  o f  biologica l 
system s t o provid e resource s fo r  huma n needs—i s 
eroding .  Th e trend s reflecte d i n th e Globa l  200 0 
stud y sugges t  strongl y a  progressiv e degradatio n an d 
impoverishmen t  o f  th e earth' s natura l  resourc e 
base."[3 ] 
Thi s repor t  wa s release d durin g th e Carte r 
Administration ,  an d it s successo r  i n Washingto n ha s 
clearl y bee n workin g fro m differen t  assumptions , 
havin g decide d tha t  suc h report s ar e undul y alarmist . 
The attac k o n th e so-calle d 'doomsayers, '  includin g 
suc h biologist s a s Barr y Commoner  an d Pau l  Ehrlich , 
has bee n give n a n intellectua l  an d scientifi c  basi s 
by othe r  eminen t  scientists ,  perhap s mos t  notabl y th e 
lat e Ren e Dubo s i n severa l  recen t  book s whic h wer e 
critique d a t  thi s conferenc e i n a  pape r  b y Bruc e 
Piaseckl .  Th e so-calle d 'cautiou s optimists '  lik e 
Dubos stres s a t  leas t  tw o majo r  point s i n thei r 
approac h t o environmenta l  problems :  nature' s 
resiliency ,  an d mankind' s ingenuit y an d adaptabilit y 
i n overcomin g suc h problems .  Tha t  is ,  the y stres s 
tha t  natur e i s mor e resilien t  i n recoverin g fro m 
environmenta l  damag e tha n th e 'alarmists '  hav e give n 
i t  credi t  fo r  being ,  an d mankin d i s mor e adaptabl e 
and capabl e o f  sel f  correctin g change s i n it s 
relationshi p wit h natur e tha n th e pessimist s woul d 
hav e u s think . 
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As Dubo s himsel f  expresse d i t  i n hi s recen t  boo k 
Celebration s o f  Life :  "Gri m warning s hav e bee n 
repeate d a_ d nausea m sinc e th e doomsda y forecas t  o f 
th e Clu b o f  Rome' s Limit s t o Growth .  Lik e many 
others,  I  als o believ e tha t  ou r  presen t  for m o f 
technologica l  civilizatio n wil l  eventuall y collaps e 
i f  presen t  trend s continue—bu t  wha t  a  bi g j ^  thi s 
is."[4 ] 
Thus th e debat e continues ,  bot h i n politica l 
institution s an d th e foru m o f  publi c opinion ,  wit h 
recen t  evidenc e fro m publi c opinio n poll s i n th e 
Unite d State s indicatin g tha t  th e genera l  publi c i s 
takin g n o chances ;  i t  remain s muc h mor e concerne d t o 
maintai n an d strengthe n environmenta l  safeguard s tha n 
th e curren t  administration ,  an d thi s cautio n ha s bee n 
evidence d i n th e reluctanc e o f  th e U.S .  Congres s t o 
cooperat e i n a  wholesal e dismantlin g o f  environmenta l 
protectio n measures .  Onl y th e futur e ca n tel l  wh o i s 
righ t  i n thi s debate ,  bu t  i t  seem s obviou s tha t  w e 
canno t  ignor e th e issue s involved ,  no r  ca n w e affor d 
t o ac t  o n suc h importan t  question s ou t  o f  ignorance . 
My ow n criticis m o f  suc h forecast s a s Th e 
Limit s t o Growt h an d Th e Globa l  200 0 Repor t  i s 
rathe r  differen t  fro m tha t  o f  scientist s lik e Ren e 
Dubos.  Th e criticis m I  hav e o f  thes e otherwis e 
usefu l  studie s i s on e whic h the y shar e wit h othe r 
globa l  studie s publishe d b y variou s group s i n recen t 
years ;  tha t  is ,  thei r  almos t  tota l  lac k o f  historica l 
consciousnes s o r  background .  Thei r  focu s ha s bee n o n 
recen t  trend s an d possibl e futur e dangers ,  togethe r 
wit h th e nee d radicall y t o chang e governmenta l 
policie s an d genera l  cultura l  pattern s i n area s tha t 
affec t  mankind' s interpla y wit h nature . 
I t  i s  on e thin g t o poin t  ou t  currentl y alarmin g 
trend s an d cal l  fo r  change—certainl y a  usefu l  an d 
necessar y service—bu t  quit e anothe r  t o understan d 
th e historica l  reason s fo r  th e persisten t  pattern s o f 
human though t  an d behavio r  tha t  hav e le d t o th e 
presen t  situation .  Historica l  experienc e ca n giv e u s 
many clue s t o possibl e futur e outcomes .  Mor e 
historica l  knowledg e an d interpretatio n i n thi s are a 
may sugges t  som e o f  th e cause s o f  suc h deepl y roote d 
patterns ,  pattern s tha t  ar e ofte n ver y difficul t  t o 
change .  Paper s presente d a t  conference s suc h a s thi s 
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one provid e numerou s cas e studie s wher e bot h 
successfu l  an d unsuccessfu l  adaptatio n an d chang e 
hav e occurre d i n th e interactio n betwee n societ y an d 
nature .  Onl y wit h a  deepe r  knowledg e o f  th e rang e o f 
suc h case s ca n mor e informe d decision s b e mad e abou t 
futur e need s an d problems .  On e o f  th e usefu l 
outcome s o f  suc h conferences ,  w e hope ,  wil l  b e t o 
lif t  th e debat e abou t  th e environmen t  ou t  o f  th e 
immediat e politica l  arena—wher e i t  ha s to o ofte n 
become mire d i n partisa n polemics—i n orde r  t o 
discus s som e o f  th e basi c underlyin g valu e systems , 
though t  patterns ,  huma n institution s an d structure s 
of  socia l  actio n tha t  ca n b e foun d i n mankind' s pas t 
environmenta l  experience . 
For  th e purpose s o f  thi s conference ,  w e define d 
environmenta l  histor y quit e broadl y t o includ e al l 
studie s o f  th e relationshi p betwee n huma n societie s 
and th e natura l  environmen t  throug h time .  Th e 
conferenc e session s focuse d o n fou r  interrelate d 
sub-areas :  1 )  changin g value s an d attitude s towar d 
natur e an d thei r  significance ;  2 )  th e effect s o f 
human economi c activit y o n th e natura l  environmen t 
and vic e versa ;  3 )  th e histor y o f  conservatio n an d 
environmentalis t  movements ,  an d 4 )  th e rol e o f 
professiona l  groups ,  suc h a s scientist s an d engineer s 
i n transformin g natur e an d i n thei r  relationshi p t o 
environmenta l  though t  an d movements . 
Give n tha t  broa d framework ,  a  numbe r  o f  issue s 
considere d critica l  t o th e fiel d emerge d fro m th e 
papers ,  forma l  comments ,  an d discussion s i n th e 
variou s sessions .  The y deserv e furthe r  consideratio n 
by scholars .  Th e firs t  concern s whethe r 
environmenta l  histor y require s a  specia l  methodology . 
Althoug h n o clea r  consensu s emerge d fro m th e paper s 
and comments ,  a  numbe r  o f  participant s mad e th e poin t 
explicit ,  o r  i t  becam e eviden t  fro m th e approac h 
take n i n thei r  ow n work ,  tha t  a n understandin g o f  th e 
methodolog y o f  th e genera l  historia n need s t o b e 
combine d wit h a  knowledg e o f  moder n scientifi c 
ecology .  I n othe r  words ,  the y suggeste d a 
methodolog y simila r  t o tha t  neede d b y th e historia n 
of  scienc e wh o mus t  kno w bot h historica l  methodolog y 
and a  goo d dea l  abou t  th e conten t  o f  th e natura l 
sciences . 
As Joh n Opi e expresse d i t  i n hi s openin g 
address ,  environmenta l  histor y deal s no t  wit h mankin d 
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alone—tha t  is ,  no t  simpl y wit h social ,  politica l  an d 
economi c relation s an d th e idea s an d belief s o f  huma n 
beings—bu t  wit h mankin d i n it s tie s wit h a  natura l 
setting .  Or  t o pu t  i t  i n a  les s passiv e way , 
environmenta l  histor y deal s wit h th e dialecti c 
betwee n natur e an d culture ,  th e interactio n o f  human s 
wit h th e res t  o f  natur e throug h time .  Ecolog y 
provide s many generalization s an d concept s abou t 
ecosystem s an d ho w the y functio n tha t  may b e usefu l 
t o th e environmenta l  historian .  T o quot e Joh n Opie , 
"tw o majo r  aspect s o f  ecolog y influenc e ho w th e 
environmenta l  historia n proceeds :  th e focu s o f 
ecologica l  scienc e upo n large-scal e systems ,  an d th e 
uniqu e attentio n ecolog y give s t o a  holisti c approac h 
t o huma n phenomena. "  Bu t  a s Opi e point s out ,  a 
methodolog y whic h borrow s concept s fro m a  natura l 
scienc e als o contain s certai n implici t  dangers :  i n 
particula r  th e dange r  o f  imposin g a  for m o f 
biologica l  determinis m upo n huma n histor y tha t  denie s 
any uniquenes s t o humans ,  o r  see s n o differenc e 
betwee n th e huma n specie s an d othe r  species .  Opi e 
consider s thi s a s on e o f  th e problem s environmenta l 
historian s mus t  wrestl e with—ho w t o giv e a 
biologica l  o r  ecologica l  perspectiv e t o histor y 
withou t  denyin g an y independen t  rol e t o th e huma n 
actor ,  o r  an y freedo m o r  uniquenes s t o huma n being s 
i n helpin g t o shap e thei r  ow n history .  Th e danger s 
of  to o narrowl y a  biologica l  approac h wer e als o 
allude d t o b y Professo r  Co x i n commentin g o n th e 
paper s o f  Profs .  Marti n an d Crosby ,  who m h e 
criticize d fo r  givin g to o littl e attentio n t o 
cultura l  an d socia l  variable s an d overemphasizin g 
biologica l  factor s a s primar y causa l  agents . 
The influenc e o f  scientifi c  ecolog y an d othe r 
natura l  science s ca n b e foun d i n a  numbe r  o f  th e 
paper s presente d here :  on e migh t  mentio n i n 
particula r  thos e o f  Perkins ,  Dunlap ,  Weiner ,  Martin , 
Crosb y an d others .  However ,  man y other s requir e n o 
knowledg e o f  ecolog y o r  othe r  natura l  science s an d 
depen d largel y fo r  thei r  methodolog y o n th e 
traditiona l  approache s o f  th e historian .  What 
perhap s remain s mos t  crucial ,  a  poin t  emphasize d b y 
Josep h Petull a i n hi s paper ,  i s  th e abilit y  t o sor t 
out  th e primar y variable s fro m a  mas s o f  evidenc e an d 
construc t  a  persuasiv e argumen t  tha t  explain s chang e 
concernin g a  particula r  huma n interactio n wit h th e 
natura l  environment ,  o r  th e lac k o f  suc h chang e ove r 
time .  Petull a see s fiv e crucia l  type s o f  variable s 
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tha t  mus t  b e considere d b y th e environmenta l 
historian .  A s h e expresse d it ,  environmenta l  histor y 
i s th e stud y o f  wha t  impac t  economics ,  politics , 
socia l  structure ,  technologies ,  an d valu e system s 
hav e ha d o n th e natura l  environmen t  an d th e us e o f 
natura l  resources .  On e migh t  ad d tha t  th e revers e i s 
als o true :  environmenta l  histor y include s th e stud y 
of  wha t  impac t  particula r  natura l  environments ,  an d 
th e availabilit y  o r  lac k o f  particula r  resources , 
hav e ha d o n huma n societies .  Fo r  example ,  th e pape r 
of  Rober t  Claxton ,  o n climat e history ,  deal s wit h 
tha t  question ,  a s doe s th e pape r  o f  Ingma r  Oldber g o n 
th e environmenta l  problem s o f  th e smalle r  Easter n 
Europea n countries ,  suc h a s Poland ,  Eas t  Germany ,  an d 
Czechoslovakia ,  wit h thei r  limite d natura l  resource s 
and particula r  geographica l  an d climati c conditions . 
I n on e sense ,  therefore ,  th e proble m 
environmenta l  historian s fac e i s simila r  t o tha t 
face d b y an y historian—t o sor t  ou t  th e variable s i n 
a concret e historica l  situatio n an d t o argu e 
persuasivel y fro m th e evidenc e abou t  whic h o f  thes e 
variable s ar e mos t  importan t  i n interactin g towar d a 
particula r  result .  Thi s lead s t o on e o f  th e oldes t 
problem s i n historica l  writing ,  th e relativ e 
importanc e o f  idea s an d belief s versu s othe r 
importan t  variables .  Certai n o f  th e paper s dea l 
primaril y wit h idea s abou t  natur e an d huma n 
interactio n wit h th e environment . 
For  example ,  Clarenc e Glacke n an d Donal d Hughe s 
creat e typologie s concernin g importan t  set s o f  idea s 
or  beliefs ,  Glacke n fo r  th e nineteent h centur y an d 
Hughes fo r  th e classica l  civilization s o f  th e 
Greco-Roma n worl d an d it s immediat e predecessors . 
Professo r  Kidwel l  doe s somethin g simila r  fo r  America n 
India n cultures ,  findin g i n th e grea t  maz e o f  belief s 
among th e Nort h America n India n tribe s certai n share d 
value s an d belief s abou t  nature .  Donal d Grind e i n 
hi s cas e stud y o f  th e Navaj o find s i n thei r  differin g 
belief s abou t  natur e th e basi s fo r  conflic t  wit h th e 
dominan t  wester n civilizatio n o f  thi s continent , 
whic h hold s radicall y differen t  idea s abou t  natur e 
and mankind' s plac e i n it .  Professo r  Dunla p ha s 
provide d a  cas e stud y abou t  moder n scientifi c  idea s 
whic h argue s tha t  scientifi c  researc h ha s change d ou r 
notion s abou t  th e rol e o f  predator s i n a n ecosystem , 
ultimatel y affectin g ou r  practice s towar d them . 
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Specificall y ,  ne w scientifi c  idea s hav e helpe d pu t  a n 
end t o attempt s t o eliminat e certai n predator s fro m 
ecosystems ,  animal s onc e considere d harmfu l  t o huma n 
society .  I f  Professo r  Dunla p see s a  positiv e forc e 
i n th e developmen t  o f  suc h scientifi c  ideas ,  Bruc e 
Piaseck i  point s u p th e dange r  o f  certai n othe r 
scientifi c  ideas ,  particularl y th e view s o f  th e 
eminen t  microbiologis t  Ren e Dubo s abou t  th e 
resilienc y o f  natur e an d th e adaptabilit y  o f  huma n 
being s i n dealin g wit h thei r  environments .  What  bot h 
Dunla p an d Piaseck i  hav e i n common,  however ,  i s  a 
belie f  i n th e abilit y  o f  idea s t o affec t 
environmenta l  practices .  Suc h article s perfor m a n 
interestin g an d usefu l  servic e i n helpin g t o provid e 
an orderl y wa y o f  thinkin g abou t  belie f  system s an d 
concept s abou t  nature . 
As Richar d Fran k note d i n hi s comment  o n 
Professo r  Hughes '  paper ,  "Histor y offer s a  reminde r 
tha t  thing s wer e onc e different ,  tha t  ther e wa s 
anothe r  etho s whic h humanit y followe d fo r 
millenia... .  Ther e is ,  then ,  deepe r  significanc e i n 
understandin g th e histor y o f  man' s vie w o f  th e 
environment .  T o recaptur e th e past ,  t o kno w tha t 
humanit y onc e pursue d a  differen t  ethos ,  i s t o kno w 
tha t  th e worl d wa s onc e different ,  an d migh t  b e s o 
again. "  Eithe r  implicitl y  o r  explicitly ,  th e paper s 
mentione d abov e giv e a  majo r  weigh t  t o idea s an d 
belief s a s determinant s i n environmenta l  history .  I n 
thi s the y follo w a  traditio n o f  historica l  writin g 
wel l  represente d b y Lyn n White ,  Jr .  i n hi s muc h 
debate d articl e o f  th e 1960s ,  "Th e Historica l  Root s 
of  Ou r  Ecologi c Crisis."[5 ]  Whit e foun d i n th e 
religiou s belief s o f  th e Judeo-Christia n traditio n a 
primar y caus e o f  recen t  environmenta l  problems ,  an d 
th e solutio n h e believe d woul d com e fro m a  chang e i n 
belie f  systems . 
Othe r  paper s an d comment s presente d a t  th e 
conferenc e too k shar p issu e wit h suc h views ,  an d 
sough t  fo r  causalit y i n a  comple x mixtur e o f  beliefs , 
socia l  institutiona l  practice s an d economi c 
interests .  Fo r  example ,  Josep h Petulla ,  whil e 
obviousl y seein g ideas ,  beliefs ,  an d valu e system s a s 
importan t  factor s helpin g t o shap e environmenta l 
practices ,  question s whethe r  suc h factor s alon e ar e 
primary .  H e suggest s tha t  t o understan d ho w ideas , 
beliefs ,  an d valu e system s persis t  an d chang e 
require s a  clos e stud y o f  socia l  institutions ,  ho w 
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the y interac t  wit h th e natura l  environment ,  ho w an d 
why the y perpetuat e certai n intellectua l  an d mora l 
tradition s an d no t  others .  Fo r  particula r  concepts , 
values ,  an d belief s abou t  natur e t o survive ,  write s 
Petulla ,  the y nee d institutiona l  an d communit y 
support .  The y d o no t  aris e i n a  vacuu m bu t  procee d 
fro m socia l  institution s whic h i n som e wa y fin d i t  i n 
thei r  interes t  t o propagat e an d suppor t  suc h values . 
Thus Petull a change s th e focu s o f  analysi s fo r  th e 
environmenta l  historia n fro m ideas ,  value s an d 
belief s pe r  se ,  t o thei r  institutiona l  matrix . 
Dougla s Weiner' s article ,  "Th e Origin s o f  Sovie t 
Environmentalism "  i s a  cas e stud y whic h illustrate s 
suc h a n analysi s o f  idea s i n thei r  institutiona l  an d 
politica l  setting .  H e survey s th e variou s strain s o f 
environmenta l  thinkin g whic h existe d i n Russi a befor e 
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foun d institutiona l  suppor t  i n th e Sovie t  perio d an d 
whic h floundere d eithe r  becaus e the y clashe d wit h 
officia l  Sovie t  goal s an d assumption s o r  di d no t  fin d 
sufficien t  resonanc e t o arous e enthusias m i n th e 
center s o f  institutiona l  power . 
Donal d Worste r  i n hi s concludin g essa y fo r  thi s 
volum e develop s a  simila r  critiqu e o f  th e Lyn n Whit e 
approach :  environmenta l  histor y a s a  field ,  h e 
argues ,  wil l  "stultif y  i f  i t  i s  relegate d t o a  mer e 
subdivisio n o f  intellectua l  history ,  purveyin g a n 
unconvincin g idealis t  notio n o f  socia l  change :  tha t 
is ,  i f  i t  take s ideas ,  religions ,  an d philosophie s t o 
hav e bee n th e sovereig n shapin g force s i n history. " 
Worste r  clearl y i s no t  agains t  th e stud y o f  idea s an d 
belief s but ,  amon g othe r  things ,  h e want s 
environmenta l  historian s t o shif t  fro m a  heav y focu s 
jo n th e idea s o f  grea t  individua l  thinker s t o a  stud y 
;  o f  mas s consciousnes s an d collectiv e mentalitie s a s 
revealed ,  fo r  example ,  i n rituals ,  i n bodie s o f 
professiona l  knowhow ,  i n mas s publi c opinion .  Bu t 
most  o f  al l  h e i s concerne d abou t  ho w suc h belief s 
aris e ou t  o f  th e materia l  interest s an d need s o f 
peopl e a t  particula r  point s i n time .  Richar d Frank , 
i n hi s commentary ,  suggest s ho w a  lin k migh t  b e 
forge d betwee n idea s an d belie f  systems ,  o n th e on e 
hand ,  an d th e othe r  critica l  variable s historian s 
must  conside r  whe n arguin g abou t  causality .  Fran k 
suggest s tha t  idea s abou t  nature ,  suc h a s thos e o f 
Rene Dubos ,  shoul d b e treate d a s ideologies ,  tha t  is , 
as rationalization s fo r  existin g institution s an d 
practices :  "Wha t  Dubo s ha s don e i s produc e a  classi c 
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exampl e o f  ideology— a syste m o f  premise s an d 
argument s designe d t o justif y existin g institution s 
and relations. "  Thi s i s no t  t o den y th e forc e an d 
efficac y o f  suc h set s o f  ideas ,  onl y t o argu e tha t 
the y ar e no t  a n independen t  forc e existin g i n limb o 
but  ar e roote d i n socia l  relationship s an d th e 
promotio n o r  protectio n o f  institutiona l  arrangement s 
and materia l  interests .  Thu s th e analysi s o f  values , 
ideas ,  belief s b y themselve s i s a  usefu l  bu t  no t 
sufficien t  approac h fo r  th e environmenta l  historia n 
who mus t  di g deepe r  t o uncove r  thei r  socia l  an d 
institutiona l  roots . 
I n a  sense ,  thi s i s wha t  Professo r  Samue l  Hay s 
has attempte d i n hi s comple x analysi s o f  change s i n 
popula r  belief s an d environmenta l  practice s i n th e 
Unite d State s sinc e Worl d War  II .  B y contrastin g th e 
conservatio n movement s prio r  t o Worl d War  I I  wit h th e 
ris e o f  environmenta l  movement s sinc e 194 5 h e ha s 
foun d a  numbe r  o f  critica l  difference s whic h h e seek s 
t o explai n b y underlyin g change s i n th e econom y an d 
socia l  structur e o f  the -  U.S .  durin g th e postwa r 
period .  Idea s an d belief s ar e give n thei r  du e bu t 
ar e situate d i n an d explaine d b y broade r  change s i n 
th e socia l  structur e an d economy .  I n particular ,  h e 
find s th e greate r  affluenc e an d risin g educationa l 
level s o f  th e America n publi c t o hav e bee n primar y 
cause s o f  thes e change s i n belie f  system s an d 
practices .  Whateve r  on e may thin k abou t  hi s 
particula r  thesis ,  hi s approac h i s on e worth y o f 
clos e consideratio n b y othe r  scholar s engage d i n 
environmenta l  history . 
Anothe r  poin t  o n whic h a  numbe r  o f  participant s 
differe d wa s th e questio n o f  whethe r  th e historia n 
shoul d adop t  th e rol e o f  mora l  critic .  Some 
participant s fel t  strongl y tha t  mora l  judgment s ar e 
not  th e tas k o f  th e historian ;  i t  i s  sufficien t  t o 
understan d an d explai n wh y idea s an d practice s 
develope d i n th e wa y tha t  the y did .  Joh n Opie ,  i n 
hi s introductor y address ,  suggeste d tha t 
environmenta l  historian s ar e sometime s "tor n betwee n 
th e determinatio n o f  cause s an d th e assignmen t  o f 
responsibility .  Ca n on e g o beyon d explanatio n an d 
asses s judgment? "  T o ignor e judgmen t  an d fai l  t o 
appl y explici t  mora l  criteri a i s regarde d b y som e 
environmenta l  historian s a s a n abdicatio n o f 
responsibilit y  o n th e par t  o f  th e historia n t o us e 
knowledg e no t  onl y t o explai n bu t  t o poin t  ou t  ills , 
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how an d wh y the y arose ,  an d t o sugges t  alternative s 
base d o n historica l  experience .  A t  th e ris k o f 
accusation s o f  faddism ,  Opl e believe s historian s hav e 
th e righ t  t o b e no t  onl y explainer s bu t  mora l  critic s 
i f  the y s o choose . 
I n th e discussio n o f  Opie' s paper ,  Joe l  Tar r 
fel t  tha t  academi c historian s i n particula r  shoul d 
not  b e mora l  critic s o r  advocate s pe r  se ,  sinc e thi s 
rol e tend s t o undercu t  thei r  credibilit y  a s objectiv e 
scholar s seekin g t o understan d huma n experienc e an d 
makes the m suspec t  a s promoter s o f  a  particula r  poin t 
of  vie w o r  a  particula r  se t  o f  polic y options .  I n 
othe r  words ,  the y ar e suspecte d o f  selectin g onl y 
thos e fact s agreeabl e t o thei r  viewpoin t  an d slantin g 
thei r  interpretation s t o suppor t  particula r 
preference s whic h depen d o n th e historian' s ow n prio r 
convictions .  Environmenta l  historian s shoul d rathe r 
analyz e problem s a s objectivel y a s possibl e an d 
presen t  thei r  conclusion s dispassionately ,  leavin g t o 
other s th e tas k o f  judgmen t  an d advocacy . 
Donal d Worster ,  o n th e othe r  hand ,  defende d th e 
righ t  o f  historian s t o b e advocate s an d mora l 
critics ,  an d wondere d wh y historian s hav e troubl e 
wit h thi s rol e whe n economist s (Friedman ,  Galbraith , 
Samuelson ,  Thurow ,  t o mentio n a  few )  d o not .  Baile s 
agree d wit h Worste r  an d wondere d i f  th e relativ e 
declin e o f  histor y a s a  popula r  fiel d sinc e th e 19t h 
centur y whe n compare d wit h economic s i s no t  i n par t 
th e resul t  o f  historian s abdicatin g th e rol e o f  mora l 
criti c  an d advocate .  On e reaso n fo r  th e popularit y 
of  histor y i n th e 19t h centur y wa s tha t  historian s 
caugh t  th e imaginatio n o f  th e publi c b y thei r 
willingnes s t o criticiz e an d advocat e position s o f  a 
genera l  nature .  A s historian s hav e becom e mor e an d 
more specialize d the y hav e shie d awa y fro m broade r 
moral  commitments ,  a t  leas t  a s reflecte d i n thei r 
scholarl y work .  Baile s argue d tha t  historian s ca n b e 
bot h objectiv e i n considerin g th e availabl e evidenc e 
and explici t  i n definin g thei r  ow n value s an d 
preference s s o fa r  a s environmenta l  belief s an d 
practice s ar e concerned . 
Other s a t  th e conferenc e suggeste d tha t  many 
contemporar y historians ,  unlik e economist s an d 
politica l  scientists ,  ten d no t  t o develo p broa d 
theoretica l  model s o f  thei r  subjec t  matte r  whic h ca n 
the n provid e a  se t  o f  criteri a fo r  judgment s an d 
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criticism .  However ,  thi s i s wher e environmenta l 
historian s wit h a  knowledg e o f  scientifi c  ecolog y may 
hav e a n advantage .  Ecologica l  model s ca n provid e a 
set  o f  criteri a b y whic h t o measur e an d critiqu e pas t 
societie s an d environmenta l  practices .  Tha t  is , 
scientifi c  ecolog y ca n tel l  u s somethin g abou t  wha t 
constitute s a  viabl e ecosystem ,  on e tha t  i s 
self-sustainin g an d supportiv e o f  lif e form s ove r 
time ,  an d on e tha t  i s not .  Ecolog y an d histor y 
togethe r  ca n sugges t  th e degre e t o whic h pas t 
societie s hav e maintaine d a  dynami c balanc e betwee n 
societ y an d nature ,  sustainin g both ,  an d th e degre e 
t o whic h certai n practice s hav e tende d ove r  tim e t o 
upse t  tha t  balanc e i n a  wa y destructiv e o f  huma n 
life ,  th e natura l  environment ,  o r  both .  Alon g thes e 
lines ,  Dougla s Weine r  suggeste d tha t  ther e i s a  nee d 
t o identif y clearl y th e 'biologica l  baseline '  need s 
of  huma n being s i n orde r  t o bette r  measur e ho w 
differen t  societie s hav e gon e abou t  meetin g them ,  o r 
hav e faile d t o mee t  them .  Ecologica l  model s offe r 
many usefu l  idea s i n definin g suc h need s an d 
indicatin g whethe r  o r  no t  the y hav e bee n met. 
Lyn n White ,  however ,  objecte d t o th e genera l 
teno r  o f  thi s discussion ,  feelin g tha t  ther e i s a 
grea t  temptatio n fo r  youn g branche s o f  histor y t o 
argu e ove r  generalization s befor e a  sufficien t  basi s 
has bee n lai d b y detaile d cas e studies .  Hi s advic e 
was t o ge t  bac k t o case s an d no t  worr y to o muc h a t 
thi s poin t  abou t  broa d 'ecologica l  models '  an d 
sweepin g generalizations . 
Whethe r  o r  no t  th e environmenta l  historia n 
becomes a  mora l  criti c  o r  advocate ,  som e o f  th e 
conferenc e participant s argue d tha t  a t  th e ver y leas t 
environmenta l  histor y serve s a  mora l  purpos e b y 
dissectin g an d callin g int o questio n certai n myth s 
constructe d i n th e pas t  t o serv e particula r 
interests ,  i n othe r  word s b y de-mythologizin g th e 
past .  Fo r  example ,  Joh n Perkin s i n a  sens e ha s don e 
"tha t  b y challengin g a n argumen t  h e see s a s a 
rationalizatio n fo r  th e adoptio n an d widesprea d us e 
of  chemica l  pesticides .  Thi s i s th e argumen t  tha t 
suc h pesticide s hav e bee n necessar y t o preven t 
starvation .  Hi s pape r  argue s tha t  th e threa t  o f 
famin e o r  starvatio n ha s neve r  bee n a  facto r  i n th e 
developmen t  an d increasin g us e o f  chemica l  pesticide s 
i n America n agricultur e sinc e th e 1920s .  Rather , 
suc h us e ha s arise n fro m th e need s o f  farmer s t o 
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continuall y lowe r  productio n cost s pe r  uni t  an d t o 
economiz e o n labo r  b y increasin g th e capita l 
intensit y o f  agriculture .  Th e 'agricultura l 
treadmill '  tha t  reward s th e earl y bird ,  th e farmer s 
who firs t  appl y ne w technique s t o increas e 
production ,  lowe r  productio n cost s pe r  unit ,  an d 
thereb y increas e thei r  profi t  margin s h e see s a s th e 
majo r  stimulu s t o th e introductio n an d sprea d o f 
chemica l  pesticide s i n America n agriculture ,  no t  an y 
particula r  dange r  o f  widesprea d hunge r  o r  starvation . 
Richar d Fran k ha s suggeste d tha t  thi s typ e o f 
de-mythologizing ,  tha t  is ,  th e critica l  examinatio n 
of  th e reason s give n fo r  a  particula r  environmenta l 
practic e o r  policy ,  i s  a n importan t  functio n o f 
environmenta l  history .  Bruc e Piasecki' s  pape r  form s 
anothe r  instanc e b y pointin g ou t  th e danger s o f 
'environmenta l  ambivalence, '  a n attitud e h e find s 
widesprea d i n history ,  epitomize d i n hi s pape r  b y th e 
work s o f  Wal t  Whitma n an d Ren e Dubos .  Environmenta l 
ambivalenc e i s th e belie f  tha t  ther e i s a n innat e 
human impulse ,  unavoidabl e thoug h a t  time s 
regrettable ,  t o chang e th e natura l  environment .  Th e 
attitud e o f  'environmenta l  ambivalence '  encourage s u s 
t o se e thi s a s a n inevitabl e par t  o f  huma n natur e 
whic h w e mus t  lear n t o liv e with ,  lik e deat h an d 
taxes .  Piaseck i  believe s tha t  thi s is ,  i n fact ,  a 
myt h whic h encourage s u s t o thin k tha t  ther e i s 
nothin g w e ca n d o abou t  environmenta l  deterioration . 
Hi s articl e form s a n articulat e argumen t  agains t  suc h 
views . 
I f  on e o f  th e use s o f  th e past ,  i n th e vie w o f 
some environmenta l  historians ,  i s  t o provid e a  basi s 
fo r  mora l  criticis m an d advocac y o f  particula r 
environmenta l  viewpoints ,  anothe r  us e o f  th e pas t  i s 
t o provid e evidenc e abou t  specifi c  environmenta l 
practice s tha t  may b e usefu l  fo r  th e future .  I n he r 
article ,  Margare t  McKea n seek s suc h a  useabl e pas t  i n 
th e experienc e o f  19t h an d 20t h centur y rura l  Japan . 
The purpos e o f  he r  cas e stud y i s t o sugges t  way s o f 
dealin g wit h a  proble m are a whic h environmenta l 
economist s hav e dubbe d 'fre e ride r  problems, '  o r  th e 
'traged y o f  th e commons. '  Sh e seek s i n th e pas t 
socia l  mechanism s tha t  ca n b e effectiv e i n preventin g 
th e destructio n o f  an y natura l  resourc e hel d i n 
common,  whethe r  land ,  air ,  water ,  minerals ,  etc .  A s 
a politica l  scientist ,  sh e find s i t  helpfu l  t o com b 
th e historica l  recor d fo r  example s o f  succes s i n 
preventin g tragedie s o f  th e commons .  Variou s 
12 
solution s t o fre e ride r  problem s hav e bee n tried , 
suc h a s 1 )  privatizin g th e commons o n th e theor y tha t 
individua l  owner s wil l  tak e bette r  car e o f  somethin g 
i f  i t  i s  thei r  privat e property ,  (somethin g no t 
alway s possible ;  though ,  ho w doe s on e divid e u p o r 
privatiz e suc h resource s a s clea n ai r  o r  man y bodie s 
of  water?) ;  2 )  enforcin g a  communit y ethi c b y 
persuadin g it s member s tha t  thei r  privat e goo d 
coincide s wit h wha t  i s i n th e publi c interest ;  3 ) 
managin g a  common resourc e throug h smalle r 
communitie s o f  co-owner s o n th e theor y tha t  b y 
reducin g th e siz e o f  group s responsibl e fo r  a 
resourc e th e persona l  benefi t  t o eac h co-owne r  o f 
maintainin g tha t  resourc e increases . 
I n th e managemen t  o f  villag e common land s i n 
rura l  Japa n sh e ha s foun d a  successfu l  exampl e o f 
maintainin g a  common resourc e whic h provide s certai n 
idea s sh e feel s ar e transferabl e t o othe r  societies . 
Specifically ,  sh e argue s tha t  th e succes s o f  Japanes e 
farmer s i n maintainin g villag e common land s a t 
maximum sustainabl e yield s wa s a  resul t  o f  severa l 
factors :  th e rule s governin g acces s t o thes e land s 
wer e mad e b y th e co-owner s themselves ,  no t  impose d 
fro m th e outside ;  th e rule s wer e applie d equall y an d 
fairl y t o al l  villagers ;  enforcemen t  wa s delegate d b y 
th e villager s t o certai n member s o f  thei r  ow n 
communit y b y genera l  agreement ;  punishmen t  fo r 
violatio n o f  th e rule s wa s base d o n a  graduate d 
scheme t o matc h th e offense ;  th e rule s wer e clea r  an d 
aime d specificall y a t  preventin g depletio n an d 
deterioratio n o f  a  resourc e neede d b y everyone . 
Professo r  Cox ,  i n commentin g o n thi s paper , 
question s th e transferabilit y  o f  th e Japanes e 
experienc e t o th e managemen t  o f  larg e tract s o f 
publi c land s o r  othe r  commons ,  particularl y thos e 
outsid e o f  Japan .  H e feel s tha t  Professo r  McKean' s 
cas e stud y concern s a  ver y specifi c  situation , 
involvin g onl y smal l  area s o f  land ,  i n a  societ y 
quit e differen t  fro m Wester n societies .  I n 
particular ,  h e argue s tha t  Japanes e succes s here ,  wa s 
bough t  a t  a  grea t  pric e i n socia l  conformit y an d th e 
suppressio n o f  individualism .  On e wonders ,  however , 
i f  th e degre e o f  'socia l  oppression '  i n Professo r 
McKean' s cas e stud y i s an y greate r  tha n tha t  involve d 
i n bein g th e owne r  o f  a  condominiu m i n th e Unite d 
States ,  subjec t  t o rule s abou t  common areas ,  rule s 
made an d enforce d b y a  communit y association .  Th e 
13 
condominiu m for m o f  ownershi p i n th e West ,  whic h ha s 
sprea d widel y i n th e pas t  decade ,  whil e scarcel y 
applicabl e t o al l  commons ,  form s a  somewha t 
comparabl e syste m (however ,  i n a n urba n setting )  t o 
th e on e explore d b y Prof .  McKea n i n th e sens e tha t  i t 
i s  aime d a t  maintainin g a  commonl y owne d environment . 
Cox' s criticis m raise s a  mor e genera l  proble m fo r 
environmenta l  historians ,  however :  doe s th e 
maintenanc e o f  environmenta l  qualit y i n general ,  an d 
th e preventio n o f  'tragedie s o f  th e commons '  no t 
requir e som e suppressio n o f  individualis m an d mor e 
socia l  control ? Of  course ,  an y syste m o f  law s o r 
rule s an d thei r  enforcemen t  require s socia l  contro l 
but  th e rea l  questio n her e concern s th e leve l  o f 
socia l  contro l  necessar y t o maintai n environmenta l 
qualit y an d th e differin g toleranc e fo r  suc h control s 
on th e par t  o f  variou s cultures . 
Thi s i s on e are a i n whic h comparativ e studie s b y 
environmenta l  historian s migh t  b e especiall y helpful . 
One migh t  expect ,  fo r  example ,  tha t  th e stat e 
socialis t  societie s o f  Easter n Europ e an d th e Sovie t 
Union ,  wit h thei r  publi c ownershi p o f  th e mean s o f 
productio n an d centra l  plannin g woul d b e mor e 
successfu l  i n maintainin g a  hig h leve l  o f  socia l 
contro l  t o preven t  environmenta l  deterioration . 
Indeed ,  suc h a n argumen t  ha s bee n made ,  no t  onl y b y 
Sovie t  an d Easter n Europea n writer s bu t  recentl y b y 
tw o respecte d Wester n economists.[6 ]  However ,  thre e 
Swedis h scholar s invite d t o thi s conferenc e argu e 
tha t  despit e th e difference s betwee n th e organizatio n 
of  Soviet-styl e societie s an d Wester n societies ,  th e 
environmenta l  efficienc y o f  th e forme r  doe s no t  see m 
appreciabl y highe r  tha n th e latter .  I n fact ,  i n som e 
of  th e smalle r  Easter n Europea n countrie s 
environmenta l  problem s may b e mor e sever e tha n i n th e 
West .  I n contras t  t o Wester n writer s suc h a s Barr y 
Commoner,  wh o hav e see n capitalis m a s th e majo r 
culprit ,  thei r  analysi s suggest s tha t  wha t  capitalis m 
and Soviet-styl e socialis m shar e i n common i s th e 
majo r  cause :  moder n industrialis m wit h it s etho s o f 
economi c growt h an d th e mas s suppor t  thi s etho s gain s 
fro m it s promis e o f  greate r  securit y an d ever-risin g 
standard s o f  living .  I n othe r  words ,  suc h 
explanation s retur n u s ful l  circl e t o th e questio n o f 
consciousnes s (ideas ,  beliefs ,  values )  an d wha t 
interest s i n societ y suc h belief s an d value s serve . 
Althoug h th e article s b y Oldenburg ,  Gerne r  an d 
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Lundgre n o n Easter n Europ e an d th e Sovie t  Unio n 
indicat e tha t  stat e socialis m ha s foun d n o idea l 
solution s t o environmenta l  problems ,  bot h paper s b y 
thes e author s indicat e th e degre e t o whic h suc h 
problem s ar e take n seriousl y i n Sovie t  blo c nations . 
Perhap s eve n mor e interesting ,  bot h paper s sho w a 
rapi d evolutio n o f  view s concernin g environmenta l 
problem s i n thes e countrie s an d a  hig h degre e o f 
experimentalis m i n attemptin g t o dea l  wit h them . 
What  seem s especiall y promisin g an d worth y o f  clos e 
attentio n i s a  chang e fro m a n emphasi s o n 
administrativ e an d punitiv e method s i n thes e 
countries ,  fo r  exampl e compensatio n fo r  damage s t o 
th e environment ,  t o a  greate r  emphasi s o n economi c 
incentive s aime d a t  th e preventio n o f  suc h problem s 
i n th e firs t  place .  Ho w successfu l  suc h attempt s 
wil l  b e remain s a n ope n question ,  bu t  thes e effort s 
bear  clos e watchin g b y environmenta l  historians . 
What  Easter n Europea n state s hav e no t  bee n willin g t o 
tolerat e fo r  an y lengt h o f  tim e ar e grassroot s 
environmentalis t  movements ,  suc h a s th e Polis h 
Ecolog y Club s whic h flourishe d whil e Solidarit y wa s 
at  it s  height ,  o r  simila r  group s whic h experience d a 
short-live d existenc e i n Czechoslovaki a befor e th e 
Sovie t  interventio n i n 1968 .  Thi s suppressio n o f 
grassroot s movement s form s a n interestin g contras t  t o 
environmenta l  movement s i n Wester n Europe ,  th e U.S. , 
and Japa n whic h hav e provide d muc h o f  th e impetu s fo r 
change s i n thos e countries . 
The significanc e o f  th e differenc e betwee n th e 
more bureaucrati c approac h t o suc h problem s i n 
Easter n Europ e an d th e mixe d bureaucratic-grassroot s 
approache s o f  th e West  an d Japa n require s furthe r 
exploratio n b y scholars .  Thes e ar e onl y severa l  o f 
th e proble m area s tha t  woul d benefi t  fro m comparativ e 
study .  A  thir d problem ,  barel y touche d o n durin g th e 
conference ,  i s perhap s eve n mor e cogen t  an d 
important :  th e effec t  whic h wa r  an d warfar e state s 
hav e ha d upo n th e us e o f  natura l  resource s an d th e 
leve l  o f  environmenta l  quality .  I t  woul d b e wort h 
contrastin g th e environmenta l  record s o f  suc h 
militar y superpower s a s th e Unite d State s an d th e 
Sovie t  Unio n wit h smalle r  industria l  countrie s whic h 
hav e relativel y lighte r  militar y burden s an d 
democrati c systems ,  suc h a s Norwa y an d Holland .  A s 
yet ,  w e lac k detaile d studie s i n Englis h concernin g 
th e environmenta l  practice s o f  suc h countrie s tha t 
coul d provid e a  basi s fo r  comparativ e study ,  bu t  th e 
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proble m i s a n importan t  on e fo r  futur e researc h 
agendas .  I n a  perio d o f  internationa l  confrontatio n 
and insecurity ,  i f  no t  outrigh t  warfare ,  wha t  happen s 
t o natura l  resource s an d environmenta l  safeguards ? 
Ar e preparation s fo r  warfar e mutuall y incompatibl e 
wit h environmenta l  qualit y o r  i s thi s a n 
oversimplificatio n o f  a  comple x question ? Onl y a 
serie s o f  detaile d comparativ e studie s ca n sugges t  a n 
answer .  I n hi s commentary ,  Professo r  Richar d Fran k 
was on e o f  th e fe w conferenc e participant s t o rais e 
th e proble m o f  th e relationshi p betwee n societie s 
base d o n warfar e an d environmenta l  problems .  H e 
suggeste d a  stron g lin k betwee n environmenta l 
deterioration ,  th e wast e o f  natura l  resources ,  an d 
th e ris e o f  warfar e states .  However ,  hi s suggestio n 
need s detaile d empirica l  investigation . 
A numbe r  o f  paper s a t  th e conferenc e analyze d 
how environmenta l  policie s ar e mad e a t  th e nationa l 
level .  Th e paper s o n th e Sovie t  Unio n an d Easter n 
Europ e too k thi s approach ,  a s di d a  numbe r  concerne d 
wit h th e Unite d States .  Fo r  example ,  Prof .  Clayto n 
Koppes examine d i n detai l  th e polic y makin g proces s 
durin g th e Democrati c administration s o f  FDR an d 
Truman an d argue d that ,  contrar y t o accepte d opinion , 
ther e wa s a  majo r  discontinuit y i n suc h policie s 
betwee n thes e tw o administrations ,  despit e continuit y 
i n many othe r  area s an d th e genera l  libera l 
orientatio n o f  bot h administrations . 
Hi s analysi s focuse d o n th e policy-makin g 
proces s i n th e tw o administration s an d th e view s o f 
to p environmenta l  policy-makers .  Hi s approac h wa s 
criticize d o n severa l  count s b y Prof .  Geral d Nas h i n 
an extensiv e commentary .  Nas h fel t  tha t  Koppe s 
focuse d to o narrowl y o n th e view s o f  a  fe w peopl e a t 
th e to p o f  th e Washingto n hierarchy ,  a t  time s takin g 
side s wit h severa l  o f  thes e figures ,  an d largel y 
ignorin g regiona l  sectiona l  conflict s tha t  ha d a 
majo r  influenc e o n th e shapin g o f  policy .  Th e criti c 
als o argue d tha t  Koppe s "place s to o grea t  a  fait h i n 
th e rhetori c o f  thos e involve d i n th e formulatio n o f 
environmenta l  policies ,  withou t  probin g deepe r  int o 
th e self-interes t  whic h tha t  rhetori c wa s ofte n 
designe d t o cover. "  Prof .  Nas h recommende d mor e 
emphasi s o n ho w policie s ar e affecte d b y bureaucrati c 
struggles :  "Muc h publi c polic y emerge s no t  ou t  o f 
loft y ideas .  .  .  bu t  ou t  o f  th e moras s o f 
bureaucrati c in-fighting. " 
16 
Finally ,  Nas h believe d tha t  man y policie s 
emerge d no t  s o muc h fro m th e will s  o f  a  fe w 
policy-maker s bu t  "ha d thei r  root s i n changin g 
economi c an d socia l  condition s i n th e Unite d States " 
and tha t  individua l  policy-maker s shifte d thei r  view s 
t o reflec t  thes e change s i n orde r  t o surviv e 
politically .  Finally ,  Nas h emphasize d tha t 
grassroot s suppor t  fo r  variou s environmenta l  policie s 
need s mor e carefu l  examination :  "Shoul d w e no t 
conside r  th e man y interes t  group s wh o impinge d o n th e 
formulatio n o f  environmenta l  policie s i n th e Unite d 
State s rathe r  tha n focu s exclusivel y o n a 
bureaucrati c elit e compose d o f  self-style d liberals? " 
Thi s clas h o f  opinio n indicate s th e complexit y 
of  interpretin g an y nationa l  policy-makin g proces s 
and th e difficult y i n analyzin g th e variou s 
influence s tha t  contribut e t o polic y formulation . 
The emphasi s o n identifyin g th e rol e o f  variou s 
interes t  group s tha t  hav e contribute d t o 
environmenta l  policie s an d practice s an d relatin g 
thos e interest s t o broade r  socia l  an d economi c 
change s i s a  them e take n u p b y a  numbe r  o f  papers, 
includin g thos e o f  Samuel  Hays ,  Marti n Melos i 
analyzin g som e o f  th e environmenta l  effect s o f  th e 
municipa l  refor m movement s durin g th e Progressiv e 
era ,  Caroly n Merchan t  wh o emphasize s th e importan t 
rol e o f  women' s group s i n environmenta l  reform s 
durin g th e sam e period ,  Carrol l  Pursel l  wh o look s a t 
engineer s a s environmenta l  reformers ,  an d Roderic k 
Nash wh o discusse s th e grassroot s ethica l  an d 
emotiona l  appea l  o f  recen t  environmentalism . 
The wor k o f  suc h writer s suggest s tha t  a 
detaile d prosopograph y o f  th e variou s interes t  group s 
contributin g t o change s i n environmenta l  policy , 
thei r  view s an d activity ,  ca n greatl y ai d ou r 
understandin g o f  environmenta l  movements .  What  on e 
find s missin g i n thes e papers,  however ,  i s  a  simila r 
detaile d discussio n o f  th e opponent s o f  environmenta l 
policies ,  ho w the y organize d t o promot e thei r 
interest s an d th e clos e interactio n betwee n opponent s 
and proponent s i n determinin g outcomes .  A t  times , 
one ha s th e feelin g o f  watchin g a  footbal l  gam e i n 
whic h on e o f  th e tw o team s i s invisible ,  o r  fade s i n 
and ou t  a s a  fain t  blur .  Despit e suc h caveats , 
however ,  thes e paper s hav e adde d greatl y t o ou r 
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knowledg e o f  U.S .  conservatio n an d environmenta l 
movements i n th e twentiet h century .  -
The interpretation s o f  Samuel  Hay s an d Roderic k 
Nash,  i n particular ,  revea l  a n interestin g contras t 
i n approaches .  Bot h author s se e a  qualitativ e 
differenc e betwee n th e conservatio n movement s o f  th e 
earl y twentiet h centur y an d post-Worl d War  I I 
environmentalis m i n th e Unite d States .  Bot h woul d 
agre e tha t  productio n concern s an d engineerin g 
ideolog y aime d a t  mor e efficien t  us e o f  resource s wa s 
a crucia l  ingredien t  o f  th e pre-Worl d War  I I 
movements ,  whil e scientifi c  ecolog y playe d a  mor e 
prominen t  rol e i n postwa r  environmentalism . 
Bot h writer s se e thes e movement s i n harmon y wit h 
earlie r  America n traditions ,  bu t  her e th e similarit y 
ends .  Hay s look s fo r  th e root s o f  moder n 
environmentalis m i n postwa r  economi c an d socia l 
changes ,  an d see s the m a s par t  o f  th e histor y o f 
changin g consume r  need s an d desires ,  whil e Nas h 
stresse s th e ethica l  an d emotiona l  underpinning s o f 
suc h movement s a s a  majo r  par t  o f  thei r  appeal . 
Specifically ,  Nas h view s recen t  environmenta l 
movements no t  a s hostil e towar d traditiona l  America n 
value s bu t  a s a n extensio n an d ne w applicatio n o f  a 
revolutionar y democrati c traditio n whic h goe s bac k t o 
th e origin s o f  th e America n republic :  i n particula r 
he see s environmentalis m containin g a  stron g defens e 
of  minorit y right s an d aimin g a t  th e liberatio n o f 
oppresse d groups ,  extendin g ou r  understandin g o f  suc h 
right s an d group s fro m human s pe r  s e t o othe r  specie s 
and eve n inanimat e nature . 
Hays als o link s environmentalis m t o a n America n 
tradition ,  bu t  i n hi s cas e i t  i s  th e America n 
traditio n o f  searchin g fo r  a  highe r  standar d o f 
livin g an d a  bette r  qualit y o f  lif e (th e 'pursui t  o f 
happiness') .  H e believe s America n consumer s hav e 
extende d thei r  desire s fro m th e satisfactio n o f 
necessitie s an d conveniences ,  suc h a s consume r 
durables ,  t o amenities ,  suc h a s improve d natura l 
environments ,  recreationa l  an d leisure-tim e 
activitie s an d increase d physica l  wel l  being .  H e 
als o see s par t  o f  environmentalism 1s appeal ,  i n a n 
er a o f  increase d economi c an d politica l 
centralizatio n (th e growt h o f  larg e corporation s an d 
th e federa l  government) ,  t o b e th e emphasi s o f  suc h 
movements o n mor e grassroot s control ,  th e desir e b y 
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individual s an d familie s fo r  mor e contro l  ove r  thei r 
lives .  However ,  h e doe s no t  vie w environmentalis m a s 
simpl y reactin g t o environmenta l  deterioratio n o r  a 
los s o f  contro l  ove r  one' s life .  H e see s i t  a s 
formative ,  a  reflectio n o f  increase d standard s o f 
livin g an d bette r  educatio n whic h influenc e peopl e t o 
improv e thei r  ow n sens e o f  wel l  being .  I n othe r 
words ,  h e interpret s environmenta l  movement s a s par t 
of  a  new ,  creativ e stag e i n th e developmen t  o f 
industria l  societies . 
Donal d Worste r  criticize d bot h thes e paper s fo r 
thei r  implici t  assumptio n o f  som e kin d o f  linea r 
progres s i n history ,  whethe r  ethica l  progres s o r 
socio-economic ,  an d questione d ho w muc h lastin g 
chang e environmenta l  movement s hav e actuall y 
accomplished :  "A n ag e o f  scarcit y ha s succeede d on e 
of  affluence ,  an d w e ar e n o longe r  certai n w e ca n 
affor d frill s  lik e snai l  darters. "  I n particula r  h e 
criticize d Nash' s notio n o f  ethica l  extension , 
doubtin g th e degre e o f  cultura l  an d ethica l  chang e i n 
recen t  America n histor y an d arguin g tha t  "mora l 
revolution s canno t  occu r  onl y o n th e abstrac t  plan e 
of  idea s an d philosophy ,  the y mus t  b e base d o n 
underlyin g structura l  changes. " 
I n hi s concludin g essay ,  Worste r  argue s tha t  a 
focu s o n nationa l  development s i s a n insufficien t 
approac h fo r  environmenta l  history .  H e believe s tha t 
environmenta l  historian s nee d t o focu s o n tw o 
interrelate d transnationa l  processe s tha t  hav e take n 
plac e i n recen t  centuries :  1 )  th e transitio n fro m 
vernacula r  t o professionalize d authorit y i n dealin g 
wit h th e natura l  environment ,  an d 2 )  th e shif t  fro m 
loca l  subsistenc e economie s t o a  worl d marke t  orde r 
and th e effect s o f  tha t  shif t  o n huma n interactio n 
wit h nature . 
Under  th e firs t  rubric ,  Worste r  woul d hav e u s 
focu s mor e o n th e contras t  betwee n fol k culture s an d 
folkway s i n thei r  interactio n wit h natur e an d th e 
ris e o f  professiona l  expertis e wit h it s claim s t o 
universalit y an d th e effect s whic h professional s lik e 
engineers ,  scientists ,  publi c healt h experts , 
economist s an d othe r  hav e ha d o n th e natura l 
environment .  Variou s paper s a t  th e conferenc e deal t 
wit h separat e aspect s o f  thi s question—fo r  exampl e 
th e paper s o f  Grind e an d Kidwel l  o n th e fol k belief s 
and folkway s o f  Nativ e Americans ,  an d th e paper s o f 
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Pursel l  o n engineers ,  Perkins ,  Dunla p an d Weine r  o n 
natura l  scientists—bu t  w e lac k an y broa d synthesi s 
yet  o n th e proces s o f  transitio n itself . 
Worste r  woul d als o lik e t o se e a  mor e globa l 
synthesi s i n th e secon d proble m area :  th e effect s o f 
th e internationa l  marke t  econom y o n th e natura l 
environment .  Again ,  w e hav e a  growin g numbe r  o f 
interestin g cas e studie s whic h touc h o n thi s proble m 
area ,  fo r  exampl e th e pape r  b y Richard s an d Tucke r  a t 
thi s conferenc e o n th e world' s forest s an d th e volum e 
of  article s growin g ou t  o f  a  conferenc e the y 
organize d recentl y a t  Oaklan d Universit y o n thi s 
subject .  The y argu e tha t  expandin g worl d trad e an d 
th e sprea d o f  plantatio n agricultur e an d imperia l 
power  wa s largel y responsibl e fo r  wha t  happene d t o 
th e world' s forest s i n th e 19t h century ,  leadin g 
among othe r  possibl e consequence s t o increase d soi l 
erosio n an d th e ris e i n carbo n dioxid e level s i n th e 
atmospher e sinc e th e 1870s .  Thei r  vie w o f  th e cause s 
of  th e depletio n o f  th e world' s forest s wa s 
challenge d b y Professo r  Co x i n hi s commentary ,  bu t 
Richards ,  Tucke r  an d thei r  associate s hav e marshalle d 
a goo d dea l  o f  evidenc e o n thi s subjec t  i n recen t 
years .  Worste r  woul d clearl y lik e t o se e mor e 
studie s o f  thi s type ,  aime d eventuall y a t  producin g a 
synthesis ,  a  globa l  environmenta l  histor y fo r  th e 
moder n period . 
Her e on e ca n agre e tha t  a  nationa l  focu s fo r 
environmenta l  histor y i s inadequat e b y itself .  A s 
industrializatio n an d economi c modernizatio n hav e 
sprea d t o mor e countries ,  th e environmenta l  problem s 
accompanyin g the m hav e show n littl e respec t  fo r  loca l 
and nationa l  boundaries .  A s Prof .  Tarr' s analysi s o f 
wast e disposa l  problem s indicates ,  on e typ e o f 
technologica l  solutio n fo r  waste s ha s ofte n le d t o 
othe r  problems ,  helpin g t o transfor m suc h problem s 
fro m loca l  t o internationa l  ones .  T o cit e severa l 
examples ,  talle r  smokestack s aime d a t  preventin g 
loca l  smok e pollutio n hav e contribute d t o th e 
internationa l  proble m o f  aci d rain ,  whil e dispute s 
ove r  fishin g rights ,  o r  th e disposa l  o f  radioactiv e 
and othe r  waste s i n ocean s hav e le d t o considerabl e 
internationa l  conflict .  Whil e wor k o n environmenta l 
histor y a t  th e loca l  an d nationa l  level s i s obviousl y 
necessary ,  mor e wor k o n th e internationa l  dimension s 
of  environmenta l  histor y als o need s t o b e undertaken . 
Case studie s o n th e significanc e o f  internationa l 
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conflict s ove r  resources ,  fo r  example ,  o r  o n attempt s 
t o negotiat e an d enforc e internationa l  agreement s 
aime d a t  correctin g environmenta l  problems ,  promis e 
t o mak e th e fiel d o f  environmenta l  histor y a n eve n 
more excitin g an d importan t  endeavo r  i n th e future . 
The mor e studie s w e hav e o f  environmenta l  histor y a t 
al l  levels ,  local ,  nationa l  an d international ,  th e 
close r  w e wil l  b e t o producin g th e kin d o f  globa l 
historica l  perspectiv e environmenta l  problem s 
require . 
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ENVIRONMENTAL HISTORY:  PITFALL S AND OPPORTUNITIES 
Joh n Opie ,  Duquesn e Universit y 
I n 1729 ,  Jonatha n Swif t  wrot e th e essay ,  A 
Modest  Proposal ,  i n whic h h e suggeste d tha t  th e 
populatio n an d povert y proble m i n Londo n b e solve d b y 
sellin g th e babie s o f  th e poo r  a s foo d fo r  th e table s 
of  th e rich .  Thi s wa s a n earl y solutio n t o a  proble m 
of  environmenta l  management .  I t  i s  equall y ras h an d 
probabl y jus t  a s darkl y amusin g t o attemp t  a n 
assessmen t  o f  environmenta l  history .  Whic h ar e ou r 
babie s an d whic h ar e ou r  rich ? 
A fundamenta l  la w lai d dow n b y environmenta l 
scienc e state s tha t  natur e work s bes t  whe n al l  it s 
element s ar e i n a  dynami c equilibriu m wit h eac h 
other .  An d whe n man invade s a  habitat ,  th e 
relationshi p shoul d b e base d o n harmony ,  no t  mastery . 
Ther e shoul d b e a s littl e interferenc e an d a s muc h 
cooperatio n a s possible .  When a  societ y become s 
unsynchronize d wit h it s natura l  settin g ther e i s 
potentia l  fo r  collaps e firs t  i n th e natura l  syste m 
and inevitabl y i n th e dependen t  civilization .  Th e 
histori c recor d i s becomin g cleare r  o n thi s 
relationship . 
When historian s o f  th e man-natur e relationshi p 
examin e th e relativ e succes s o r  failur e o f  a  give n 
perio d o r  society ,  the y ofte n us e thi s environmenta l 
rul e o f  equilibrium .  Car l  Sauer ,  fo r  example , 
analyze d th e agricultura l  opportunitie s i n th e 
America n midwest ,  a s the y appeare d unde r  differen t 
type s o f  lan d use .  Eve n whe n h e include d differen t 
foo d need s o f  th e severa l  societie s tha t  ha d worke d 
th e land ,  i t  appeare d tha t  th e mos t  appropriat e 
man-lan d balanc e wa s achieve d b y whit e immigran t 
European s i n th e mid-nineteent h century .  What  the y 
too k ou t  o f  th e lan d a s independen t  farmer s the y 
replace d i n othe r  ways .  Harmfu l  exploitatio n cam e 
later ,  an d i s reachin g a  clima x i n today' s 
agribusiness .  Mos t  studie s o f  th e Dus t  Bowl ,  suc h a s 
thos e b y Pau l  Sear s an d Donal d Worster ,  documen t  ho w 
fa r  America n societ y ca n mov e awa y fro m environmenta l 
balanc e an d d o har m t o itsel f  a s wel l  a s t o nature . 
Josep h Petull a ha s acknowledge d tha t  hi s America n 
Environmenta l  Histor y ha s a  pessimisti c ton e abou t 
th e abilit y  o f  America n societ y t o achiev e a 
sustainabl e long-ter m environmenta l  settin g t o 
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suppor t  a  successfu l  an d appealin g civilization . 
Lyn n White ,  Jr. ,  Clarenc e Glacke n an d Ro d Nas h hav e 
eac h i n thei r  ow n way s examine d a  variet y o f 
ecologicall y successfu l  an d faile d civilizations , 
dependin g o n ho w eac h societ y treate d it s geography , 
and it s relativ e skil l  i n devisin g value s an d 
technique s i n dealin g wit h th e natura l  world .  Alfre d 
Crosb y chronicle s th e harmfu l  impac t  o f  Europea n 
endemi c diseases—smallpo x an d measles—upo n 
vulnerabl e nativ e American s an d find s i n thi s a  clu e 
t o th e whit e man' s relativel y quie t  an d eas y 
dominanc e i n th e Ne w World .  Lookin g a t  th e ancien t 
world ,  Donal d Hughes,  a s di d Georg e Perkin s Mars h a 
centur y ago ,  describe s th e likel y connection s bewee n 
agricultura l  overdevelopment ,  climat e change ,  an d th e 
collaps e o f  civilizations .  Mor e immediately ,  Joe l 
Tar r  an d Marti n V .  Melosi ,  examin e th e societa l  har m 
done b y wate r  an d ai r  pollution ,  respectively ,  whil e 
Sam Hay s an d Dougla s Stron g trac e th e torture d cours e 
of  th e environmenta l  movement  o f  th e las t  centur y i n 
th e Unite d States .  An d Joh n Perkin s an d To m Dunla p 
conside r  th e uphil l  figh t  ove r  harmfu l  chemica l 
insecticides .  Th e lis t  i s  ver y long .  I  hav e looked , 
alon g wit h Jame s C .  Mali n an d Willia m Albrecht ,  a t 
what  may hav e bee n th e greates t  civilizationa l 
failur e i n America n history :  th e mistake n frontie r 
settlemen t  o f  th e ari d grea t  plain s i n th e 1870 s an d 
th e 1880s ,  whic h le d t o extensiv e huma n suffering , 
societa l  collapse ,  an d repeate d migration s an d 
depopulations . 
I n thes e historica l  samplings ,  a  common 
assumptio n arise s base d o n th e environmenta l  la w 
alread y mentioned :  ther e i s a  universa l  harmon y 
betwee n man an d natur e whic h shoul d b e strive n for . 
I s thi s aki n t o th e ques t  fo r  a  golde n ag e o r  a n 
idea l  Utopia n environment ? Sometime s Utopia s existe d 
i n th e past ,  a s i n th e textboo k versio n o f  Periclea n 
Greece ,  o r  Middl e Americ a a t  th e tur n o f  th e century , 
as seen ,  fo r  example ,  i n Edwar d Albee' s poem , 
Knoxville .  1915 .  Sometime s Utopia s ar e posite d fo r 
th e future .  I s ther e a  searc h fo r  a  hol y grai l  o f 
ecologica l  equilibriu m whic h characterizes ,  shapes , 
and eve n control s th e pursui t  o f  environmenta l 
history ? D o environmenta l  historian s pursu e thei r 
craf t  whil e havin g i n min d certai n specifi c  models ? 
Must  w e hav e a n environmenta l  Utopi a whic h i s a s 
demandin g a s th e worker' s paradis e o f  Marxis t 
historians ,  o r  th e millenialis m o f  Christianity ? 
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Yi-F u Tua n suggest s tha t  "yearnin g fo r  a n idea l  an d 
human habita t  i s  perhap s universal. " 
The appea l  o f  thi s environmenta l  millenialis m i s 
not  difficul t  t o fathom .  Ove r  th e las t  tw o decade s 
th e environmenta l  movement  ha s worke d har d t o 
redirec t  America n society ,  b y legislation ,  fro m it s 
lon g histor y o f  exploitation ,  an d mov e th e countr y 
grudgingl y towar d a  mutually-sustainin g relationshi p 
wit h nature .  Standin g behin d th e clea n ai r  an d clea n 
wate r  acts ,  stri p minin g controls ,  protectio n o f 
wildernes s an d endangere d species ,  an d th e creatio n 
of  th e Environmenta l  Protectio n Agency ,  i s a  visio n 
of  wha t  a n environmentall y desirabl e Unite d State s 
shoul d be .  Similarly ,  i n 1972 ,  whe n th e Clu b o f  Rome 
publishe d it s computerize d pictur e o f  a  disma l  futur e 
by 200 0 AD,  base d o n increase d pollution ,  population , 
and consumption ,  i t  ha d als o i n min d a  correcte d an d 
improve d world ,  base d agai n o n ecologica l  balance . 
To us e thi s idea l  worl d a s a  referenc e i s 
temptin g indeed .  I t  i s  virtuous ,  a s Ren e Dubos ,  Pau l 
Sears ,  an d other s hav e noted ,  t o see k t o eliminat e 
pollution ,  monotony ,  an d uglines s fro m th e world .  I n 
a contrar y way ,  th e powe r  o f  th e idea l  i s 
demonstrate d b y th e blea k pictur e give n u s b y actua l 
historica l  studies .  Mos t  environmenta l  histor y 
writin g seem s t o reve l  i n disma l  conditions .  When 
th e environmenta l  historia n i s preoccupie d no t  wit h 
th e Utopia n ideal ,  bu t  it s  opposite ,  ca n w e cal l  i t  a 
"dystopian "  interest ? Th e proble m arise s whe n thi s 
for m o f  historica l  analysi s tend s towar d prejudgment . 
To analyz e a  societ y i n environmenta l  term s ca n mea n 
anticipatio n o f  th e standard s b y whic h i t  wil l  b e 
measured .  T o understan d thi s directio n (o r 
misdirection )  i n environmenta l  history ,  w e nee d t o 
conside r  thre e externa l  influence s (asid e fro m 
histor y itself )  whic h giv e environmenta l  histor y it s 
uniqu e coloratio n a s a n independen t  an d origina l 
field . 
Virtuall y alon e amon g historica l  fields , 
environmenta l  histor y ha s a  legac y fro m an d 
obligatio n towar d natura l  science .  Thi s mor e s o i n 
subjec t  matte r  tha n i n methodology .  Ecolog y i s a 
recognize d biologica l  scienc e centere d o n suc h 
traditiona l  unhistorica l  subject s a s th e metabolis m 
of  organisms ,  th e hydrologica l  cycle ,  an d energ y 
exchanges .  I n particular ,  tw o majo r  aspect s o f 
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ecolog y influenc e ho w th e environmenta l  historia n 
proceeds :  th e focu s o f  ecologica l  scienc e upo n 
large-scal e systems ,  an d th e uniqu e attentio n ecolog y 
give s t o a  holisti c approac h t o natura l  phenomena . 
By usin g th e discover y proces s o f 
quantification ,  an d o f  reductionism ,  ecologist s stat e 
tha t  the y giv e attentio n t o a  rea l  worl d beyon d th e 
worl d o f  appearances .  Scientifi c  metho d bring s t o 
ligh t  a  leve l  o f  understandin g no t  ordinaril y 
availabl e t o th e layman .  I t  i s  a  material ,  dynamic , 
and inevitabl e zone .  Soil ,  wate r  an d plants ,  urba n 
blight ,  pollutio n an d diseas e ar e al l  feature s o f 
interactin g processe s an d habitats .  Agricultur e i s 
not  merel y farming ,  bu t  a  subsidized ,  solar-powered , 
ecosystem .  Th e historica l  geographer ,  Donal d Meinig , 
writes ,  "Suc h a  min d see s tree s no t  i n term s o f 
species ,  dimension ,  color ,  no r  eve n a s majo r  organi c 
features ,  bu t  a s chemica l  factorie s powere d b y 
sunlight ,  liftin g station s i n th e hydrologica l  cycle , 
biologica l  transformer s i n th e energ y exchang e 
betwee n lithospher e an d atmosphere. "  Natur e i s a  vas t 
input-outpu t  matrix ,  wit h network s an d flows .  A 
human bein g become s a  hierarchica l  syste m o f  organs, 
cells ,  enzyme s an d genes ,  an d i n tur n a  huma n bein g 
belong s t o large r  system s o f  populations ,  societies , 
and ecosystems . 
We hav e onl y a  partia l  pictur e o f  th e huma n 
conditio n unles s w e lear n t o se e th e issue s o f 
civilizatio n o n th e scal e whic h make s human s a 
component  o f  ecology ,  a s Eugen e P .  Odu m says ,  o f  " a 
new integrativ e discipline. "  Odu m define s ecolog y a s 
holistic ,  an d thu s se t  apar t  fro m muc h o f  natura l 
science ,  whic h i s reductionist .  H e als o set s ecolog y 
apar t  fro m ordinar y lif e experience ,  whic h i s 
chaotic ,  irregular ,  an d fragmentary .  Onl y whe n 
long-rang e problem s ca n b e uncovere d i n a 
supracivilizationa l  basi s ca n large-scal e solution s 
be proposed .  Odu m argue s tha t  ne w propertie s an d 
dimension s o f  natur e an d civilizatio n emerg e whic h 
wer e eviden t  a t  lowe r  levels .  Th e prope r  stud y o f 
man i s no t  man alone ,  bu t  man i n environment .  Bu t 
th e environmenta l  historian ,  b y attachin g himsel f  t o 
th e worl d o f  ecology ,  ha s a  tige r  b y th e tail . 
Second ,  th e environmenta l  historia n i s 
constantl y dogge d b y th e spectr e o f  advocacy .  Woul d 
i t  b e appropriat e fo r  th e America n Societ y fo r 
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Environmenta l  Histor y t o oppos e th e activitie s o f 
James Watt ? We ar e accuse d o f  faddism ;  environmenta l 
awarenes s i s sai d t o b e a  novelty .  Th e fiel d i s 
suspec t  withi n th e historica l  communit y fo r  promotin g 
a poin t  o f  view .  Ar e environmenta l  historian s tor n 
betwee n th e determinatio n o f  cause s an d th e 
assignmen t  o f  responsibility ? Ca n on e g o beyon d 
explanatio n an d asses s judgment ? A s fa r  a s 
environmenta l  historian s associat e themselve s wit h 
today' s environmenta l  movement ,  th e accusatio n i s 
powerfu l  an d ofte n just .  On th e othe r  hand ,  w e mus t 
als o as k whethe r  o r  no t  advocac y ha s som e certai n 
virtues .  Le t  u s no t  swee p th e matte r  o f  advocac y 
unde r  th e carpet . 
The environmenta l  historia n ver y ofte n select s 
hi s subjec t  matte r  o n th e basi s tha t  i t  i s  a 
conditio n needin g correction .  A  fores t  i s  clearcut , 
th e soi l  erodes ,  an d th e declin e i n wate r  storag e 
capacit y bring s o n a  declin e i n loca l  foo d 
production .  Analysi s b y a n environmenta l  historia n 
ofte n take s o n th e natur e o f  a  warning .  What 
histori c policie s mean t  tha t  th e floo r  o f  Yosemix e 
woul d toda y b e overru n b y concessionaires ? What  i f 
settler s ha d bee n mor e cautiou s movin g int o th e lan d 
west  o f  th e 98t h meridian ? Wil l  th e greenhous e 
effect ,  brough t  o n b y carbo n dioxid e pollutio n o f  25 0 
year s o f  coa l  burnin g fo r  industry ,  b e harmfu l  t o th e 
goal s o f  America n society ? I n al l  thes e case s i t  i s 
implie d tha t  societ y wa s o r  wil l  b e impoverishe d i n 
body an d i n spirit .  Meini g writes,  "T o regar d th e 
scen e befor e u s a s n o mor e tha n a  laborator y fo r 
so-calle d objectiv e researc h i s t o b e indifferen t  t o 
human needs ;  ever y landscap e evoke s wrat h an d alarm , 
i t  i s  a  mirro r  o f  th e ill s  o f  ou r  societ y an d crie s 
out  fo r  drasti c change. "  Ha s Athen s overwhelme d 
Jerusalem ,  ignorin g question s o f  wh o i s responsibl e 
and wh o ha s th e dut y t o brin g change ? Th e questio n 
of  advocac y cannoT ;  b e sweetl y sidesteppe d b y donnin g 
th e cloa k o f  objectivity .  Becaus e o f  th e wrong s h e 
uncover s an d th e insight s h e gains ,  mus t  th e 
environmenta l  historia n inevitabl y tur n t o socia l 
action ? I  wonde r  t o wha t  exten t  Rache l  Carson' s 
reputatio n a s a  scientis t  wa s diminishe d b y he r 
outspoke n statemen t  i n Silen t  Spring ? 
I t  i s  commonplac e fo r  environmenta l  historian s 
t o loo k a t  a  specifi c  historica l  phenomenon—th e 
barre n land s o f  th e Nea r  East ,  th e erode d centra l 
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highland s o f  Spain ,  th e dryland s o f  Kansa s an d 
Nebraska ,  West  Virgini a gutte d b y strip-mining—an d 
conside r  alternativ e technologies ,  governmen t 
policie s an d life-style s bette r  suite d t o thei r 
natura l  settings .  Th e frontie r  historia n o f  ninet y 
year s ago ,  Frederic k Jackso n Turner ,  conclude d tha t 
i t  wa s hi s duty— a mora l  imperative—an d th e dut y o f 
al l  responsibl e historians ,  t o war n American s tha t 
th e frontier ,  whic h ha d s o powerfull y molde d America n 
society ,  ha d close d i n 1890 ,  an d tha t  th e fundamenta l 
democrati c value s whic h cam e ou t  o f  th e frontie r  wer e 
i n dange r  o f  losin g thei r  foundation .  A  simila r 
propheti c spiri t  flavor s muc h o f  th e teachin g an d 
writin g i n environmen t  histor y today .  Ther e i s a 
stron g sens e o f  mora l  responsibilit y  t o cal l  t o th e 
attentio n o f  othe r  historian s an d th e genera l  publi c 
th e ethic s o f  lan d use ,  o f  appropriat e technology , 
and responsibl e conservatio n o f  resources .  Otherwis e 
inequit y an d injustic e rul e th e land . 
Third ,  th e environmenta l  historian ,  b y th e ver y 
natur e o f  hi s disciplin e an d academi c standing ,  seek s 
t o brin g th e interest s o f  th e humanitie s i n th e 
libera l  art s t o bea r  upo n environmenta l  science .  A n 
environmen t  canno t  b e evaluate d b y itsel f  a s a 
wastelan d o r  garden ,  a s ugl y o r  beautiful ,  a s 
habitabl e o r  a  desert ;  thes e ar e cultura l  reference s 
wit h man y regiona l  an d ideationa l  variations .  On e 
man' s mea t  i s anothe r  man' s poison .  Th e roa d i s a 
two-wa y road :  ecologica l  scienc e inform s th e 
historian' s interpretiv e stance ,  bu t  h e i s stil l 
controlle d b y hi s ow n method .  Th e humanitie s i s hi s 
startin g point . 
But  typica l  historians '  definition s o f  man an d 
civilizatio n ar e change d b y th e ecologica l 
redefinitio n o f  th e natura l  world .  A n enlarge d 
restatemen t  o f  natur e inevitabl y mean s 
reconsideration s o f  huma n nature .  Some seriou s 
problem s ar e immediatel y evident .  Th e techniqu e o f 
ecolog y a s a  biologica l  scienc e pay s scan t  attentio n 
t o individual s i n a  communit y o r  species ,  o r  t o 
individua l  difference s o r  variations .  It s attentio n 
i s centere d o n groups ,  population s an d species .  Thi s 
approac h i s fille d wit h peri l  fo r  th e interest s o f 
th e individua l  an d th e self .  Marwy n S .  Samuel s goe s 
so fa r  a s t o emphasiz e th e importanc e o f  th e "free , 
individuated ,  an d eve n willfu l  subject. "  Th e 
questio n raise d i s whethe r  choic e an d responsibilit y 
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(eve n advocacy )  ar e diminished .  I n suc h a  case ,  doe s 
a basi c featur e o f  humanit y becom e vestigia l  an d 
disappear ? Ther e ca n b e a  kin d o f  environmentalis t 
juggernau t  whic h threaten s th e essentia l  frailt y  o f 
human autonom y an d selfhood .  I s th e presenc e o f 
environmenta l  scienc e i n th e househol d o f  th e 
humanitie s lik e a  fo x i n a  chicke n coop ? Isaia h 
Berli n write s tha t  moder n scienc e an d moder n 
collectivis m ten d "t o emphasiz e th e immens e 
predominanc e o f  impersona l  factor s i n history ,  o f  th e 
physica l  medi a i n whic h lif e i s lived ,  th e powe r  o f 
geographical ,  psychological ,  socia l  factor s whic h ar e 
not ,  a t  an y rat e consciously ,  man-made ,  an d ar e ofte n 
beyon d huma n control. "  Concret e individual s becom e 
"th e means ,  th e instrument ,  th e manifestatio n .  .  . 
of  som e vas t  all-embracin g schem a o f  eterna l  huma n 
progress ,  o r  o f  th e Germa n Spirit ,  o r  th e 
Proletariat ,  o r  o f  post-Christia n civilization ,  o r  o f 
Faustia n man ,  o r  o f  Manifes t  Destiny ,  o r  o f  th e 
America n Century ,  o r  o f  som e othe r  myth ,  o r  mystery , 
or  abstraction. "  Th e novelist ,  Kur t  Vonnegut , 
carrie s thi s t o a n intriguin g absurdit y i n hi s 
novel ,  Th e Siren s o f  Titan ,  b y makin g al l  o f  huma n 
histor y merel y th e sourc e o f  a  signa l  transmitte d 
throug h spac e t o start-u p a n intergalacti c vehicle . 
Yet  thi s sam e notio n o f  freedo m an d autonomy ,  s o 
vigorousl y defended ,  als o di d muc h t o creat e th e 
exploitiv e Faustia n principl e o f  Wester n 
industrialism . 
I t  i s  wort h notin g tha t  historian s creat e 
certai n larg e grouping s fo r  mor e tha n convenienc e 
sake ;  the y represen t  ideals .  Th e standar d huma n 
"type "  i n th e usua l  Wester n civilizatio n textboo k ca n 
be describe d a s th e representativ e huma n actin g ou t 
th e historica l  narrativ e o f  Wester n Civilization . 
The tex t  doe s no t  usuall y addres s itsel f  t o "elderl y 
widows "  o r  "slightl y dea f  literar y critics. "  Bu t 
someone ha s suggeste d tha t  th e larges t  suc h grouping , 
and thu s mos t  representative ,  woul d no t  b e "whit e 
male s o f  workin g age, "  bu t  "youn g Chines e females. " 
The mandat e o f  th e environmenta l  historia n i s t o 
avoi d level s o f  generalizatio n whic h woul d den y 
humanit y it s selfhood ,  freedom ,  an d sens e o f 
responsibility .  Eve n wher e th e participant s ar e 
faceless ,  nameless ,  an d numbe r  i n th e millions ,  an d 
wher e the y hav e molde d thei r  environment s ove r  lon g 
period s o f  time ,  w e ca n stil l  recove r  th e huma n 
context ,  an d understand ,  b y readin g th e landscape , 
thei r  visio n o f  ho w the y interacte d wit h th e 
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environment .  I n Illinois ,  generation s o f  Nativ e 
American s burne d of f  th e encroachin g fores t  t o mak e 
roo m fo r  th e plain s animal s whic h gav e the m thei r 
living .  A t  th e least ,  a  collectiv e o r  population s 
approac h ca n remin d th e environmenta l  historia n tha t 
humanit y i s ou r  ultimat e renewabl e resource . 
I n a  sense ,  w e ar e talkin g abou t  environmenta l 
determinism .  Th e proble m o f  environmenta l 
determinis m i s a  stigm a tha t  ha s ofte n delaye d th e 
capacit y o f  environmenta l  historian s t o follo w 
throug h o n thei r  ow n definition s o f  man an d natur e 
whic h doe s no t  conflic t  wit h ecologica l  method s o r 
historica l  viewpoints .  Anothe r  stigm a whic h 
restrict s resolutio n o f  scientific-humanisti c 
difference s i s tie d t o th e curren t  disavowa l  o f  th e 
tenet s o f  Frederic k Jackso n Turne r  an d hi s popula r 
and notoriou s single-theor y "Frontie r  thesis "  o f 
America n history .  Turner' s positio n i s i n eclipse , 
and rightfull y  so ,  bu t  th e issue s raise d hav e no t 
gone away . 
Definition s o f  civilizatio n ar e equall y 
ambiguous .  I n traditiona l  humanisti c terms ,  a  "high " 
civilizatio n i s especiall y characterize d b y th e arts , 
literature ,  philosophy ,  an d othe r  learne d libera l 
art s whic h focu s attentio n o n th e lif e o f  th e mind . 
Alternatively ,  th e goal s o f  civilizatio n ar e sai d t o 
involv e th e "goo d life "  o f  a  hig h standar d o f  livin g 
and a  superio r  qualit y o f  life .  I n th e West  thi s i s 
attache d t o th e Industria l  Revolution .  Stil l  anothe r 
viewpoin t  emphasize s th e goal s o f  equit y an d justic e 
among competin g element s o f  society ,  an d thei r 
successfu l  resolutio n i s sai d t o b e th e tru e mar k o f 
tru e humanity .  Thes e are ,  a s i t  were ,  standar d 
"textbook "  definition s o f  civilization ,  bu t  no t  ver y 
ofte n openl y articulated .  Th e fla w i n thes e 
definitions ,  a s Harla n Hagu e ha s note d i n hi s 
critiqu e o f  textbook s i n America n history ,  i s  th e 
degre e t o whic h a n environmenta l  perspectiv e i s 
purposel y excluded .  Th e exclusionar y statement ,  "ma n 
has n o biolog y an y longer ,  jus t  history, "  i s  typical . 
The civilizationa l  proces s i s see n i n th e humanitie s 
as inevitabl y a  separatio n o r  distancin g fro m nature . 
I t  i s  stil l  difficul t  t o shak e of f  th e "mind-body " 
dualis m whic h permeate s th e humanitie s i n th e West . 
Withi n thes e limitations ,  th e environmenta l 
historia n a s humanis t  ca n stil l  brin g matter s o f 
value s an d ideolog y t o bear .  Th e geographica l 
29 
settin g o f  Americ a become s a  powerfu l  cultura l 
manifestation .  Th e governin g cluster s o f  idea s i n 
our  society—liberty ,  equality ,  opportunity—power , 
success ,  growth—individualism ,  competition , 
exploitation—ar e vividl y embodie d i n America' s 
physica l  heritage .  Coul d som e futur e archeologist ,  a 
milleniu m hence ,  someho w withou t  acces s t o writte n 
records ,  fatho m th e trut h o f  America n societ y fro m 
it s managemen t  o f  it s  environment ? Th e wor k o f 
Peirc e Lewis ,  Donal d Meinig ,  an d Yi-F u Tua n poin t  t o 
man' s imprin t  o n th e environmen t  a s th e leadin g mean s 
t o comprehen d th e tru e value s an d rea l  prioritie s o f 
a civilization .  Grad y Clay' s phras e ring s tru e fo r 
environmenta l  history :  "Ther e ar e n o secret s i n th e 
landscape. "  Peirc e Lewi s describe s th e lan d a s "ou r 
unwittin g autobiography. " 
Does environmenta l  history ,  then ,  hav e an y 
autonom y a s a  field ,  o r  i s  i t  a  melang e o f  science , 
advocacy ,  an d humanism ? Ca n environmenta l  histor y b e 
distinguishe d fro m historica l  o r  cultura l  geography , 
fro m frontie r  history ,  cultura l  anthropology ,  an d a 
myria d o f  othe r  disciplines ? I s i t  a  victi m o f  th e 
"two-cultures "  syndrome ,  belongin g t o neithe r  world , 
it s  subjec t  matte r  overlappin g a  natura l  scienc e bu t 
seen instea d throug h th e scree n o f  histor y a s a 
humanisti c discipline ? Or  i s i t  a  quasi-religiou s 
invasio n b y th e ecologica l  faithful—unwashe d b y 
rigorou s scientifi c  method—o f  a  territory ,  th e 
interpretatio n o f  th e natura l  world ,  wher e the y hav e 
no busines s being ? 
Histor y i n a n environmenta l  vei n require s a  "dua l 
literacy. "  Th e historians '  invasio n o f  th e natura l 
worl d i s mor e extrem e tha n trespassin g int o politica l 
scienc e o r  literature ,  o r  eve n usin g historica l 
spectacle s t o inquir e int o psycholog y o r 
econometrics .  Th e environmenta l  historia n practicin g 
hi s craf t  mus t  acquir e a  basi c familiarit y wit h 
ecolog y i n orde r  t o includ e th e subjec t  matte r  an d 
datu m tha t  characterize s thi s scienc e an d th e fiel d 
i t  covers .  Mos t  o f  u s hav e discovered ,  ofte n wit h 
some pai n an d embarrassment ,  ho w foolhard y i t  i s  t o 
assume otherwise .  Thi s familiarit y doe s no t  deman d 
professiona l  competenc e a s a  practicin g 
environmentalist ,  bu t  i t  doe s insis t  o n a  sympath y 
towar d th e biase s an d procedure s o f  natura l  science . 
I n othe r  words ,  i t  i s  likel y tha t  th e environmenta l 
historian ,  comin g a s h e doe s fro m th e humanities , 
wil l  hav e a  perpetua l  vulnerabilit y  t o th e natura l 
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scienc e dimensio n o f  hi s field . 
Gradually ,  however ,  environmenta l  historian s 
hav e earne d thei r  spur s b y learnin g t o loo k fro m 
th e environmen t  t £ th e cultur e i t  supports ,  rathe r 
tha n vic e versa .  Th e environmenta l  historia n i s 
likel y t o star t  wit h th e geograph y involved , 
particularl y th e abilit y  o f  a  regio n t o suppor t  th e 
human demand s mad e upo n it ,  an d it s relativ e 
vulnerabilit y  du e t o huma n interference .  Lookin g a t 
th e phenomen a o f  histor y fro m a n ecologica l  viewpoin t 
open s u p ne w dimension s o f  th e huma n conditio n an d 
it s histori c development .  Bu t  Car l  Saue r  als o 
remind s u s tha t  a  geographica l  regio n doe s no t  exis t 
i n abstractio n fro m huma n expectations ,  participatio n 
or  interference .  Th e seein g ey e i s stil l  a  huma n 
eye .  Th e differenc e no w i s tha t  th e environmen t  i s 
take n fo r  wha t  i t  i s  no t  universally ,  bu t  a t  a 
particula r  poin t  i n histor y wit h concret e potentia l 
and limits ,  an d no t  merel y a s a  limitles s stag e o n 
whic h a  histor y i s playe d out .  Thi s i s a  shif t  i n 
historica l  perspective ,  however ,  whic h ha s no t  ye t 
reache d th e textboo k writers . 
Thi s indifferenc e i s understandable ,  fo r  i t  lon g 
seemed,  perhap s unti l  180 0 a t  th e earliest ,  tha t  th e 
imprin t  o f  man o n th e landscap e wa s feeble .  Bu t  th e 
table s hav e bee n turne d throug h th e working s o f 
science ,  technology ,  an d industry ,  an d no w i t  i s  th e 
habita t  tha t  i s  vulnerable ,  an d no t  th e inhabiter . 
The result s o f  dua l  literac y ca n b e likene d t o a 
positiv e feedbac k loop ,  constantl y crossin g th e tw o 
cultures .  Th e movement  an d logi c o f  environmentalis m 
i s t o trave l  fro m a  prope r  concep t  o f  th e lan d t o a 
more adequat e perceptio n o f  huma n activity ,  i n th e 
proces s avoidin g a  man-centere d parochialism .  A n 
environmen t  withou t  a  huma n contex t  woul d b e lik e a 
body withou t  a  brain .  I n turn ,  someon e sai d huma n 
intelligenc e i s "matte r  thinkin g abou t  itself. " 
I t  i s  a t  thi s poin t  tha t  th e environmenta l 
historia n ca n b e draw n (kickin g an d screaming )  int o 
th e mainstrea m o f  America n life .  Bac k i n th e dar k 
day s o f  1940 ,  whe n th e natio n wa s caugh t  betwee n 
depressio n an d war ,  th e historia n Ralp h H .  Gabrie l 
looke d int o wha t  h e calle d th e "America n Democrati c 
Faith. "  Today ,  a  ne w traditionalis m look s int o 
restatement s o f  fundamenta l  America n values . 
Admittedly ,  a  goo d dea l  o f  thi s i s li p service ,  bu t 
American s ar e searchin g fo r  permanen t  value s whic h 
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wil l  shor e u p ou r  societ y unde r  adversit y an d stress . 
Thi s include s th e ques t  fo r  underpinning s o r  roots , 
includin g association s wit h specifi c  environment s o r 
persona l  geographies .  Thi s i s a  mor e extraordinar y 
interes t  tha n w e may firs t  realize ,  sinc e America n 
societ y ha s lon g bee n characterize d b y it s 
geographica l  mobilit y  an d placelessness .  A  searc h 
fo r  underpinning s i n th e America n lan d i s a  novelty , 
as i f  American s ha d suddenl y discovere d th e valu e o f 
plac e i n persona l  an d nationa l  identities .  Ye t  w e 
must  als o remembe r  th e origina l  Purita n ques t  fo r  a 
"ne w heave n an d a  ne w earth "  o n America n soil . 
The moder n essayis t  Richar d Rhode s write s 
movingl y o f  th e profoun d identificatio n mad e wit h th e 
rura l  worl d o f  Middl e America .  Th e land ,  whe n i t  i s 
secur e an d supportive ,  i s  describe d a s a  person' s 
"livin g tether. "  A  "live d geography "  i s value d an d 
deepl y implante d i n persona l  consciousness . 
Returnin g t o one' s hom e plac e i s returnin g t o a 
primordia l  place .  Th e blac k Alabam a writer ,  Alber t 
Murray ,  note s tha t  " a retur n t o tha t  ver y old , 
sometime s forgotten ,  bu t  eve r  s o easil y alerte d 
troubl e spo t  dee p insid e you r  innermos t  being , 
whoever  yo u ar e an d whereve r  yo u ar e bac k from, "  i s 
tie d t o a  physica l  homecoming .  American s may b e a t 
th e poin t  o f  belatedl y includin g thei r  landscape s i n 
thei r  communitie s o f  identity . 
I t  i s  surprisin g tha t  environmenta l  historian s 
hav e neglecte d th e on e dimensio n o f  th e Nationa l 
Environmenta l  Protectio n Ac t  o f  196 9 whic h directl y 
involve s thei r  craft .  Legislate d int o ever y 
environmenta l  impac t  statemen t  fo r  lan d us e i s th e 
mandat e t o searc h out ,  identify ,  an d evaluat e site s 
of  histori c importance .  I t  i s  extraordinar y tha t  th e 
obviou s link s betwee n environmenta l  histor y an d 
histori c preservatio n hav e not ,  t o my knowledge ,  bee n 
systematicall y developed .  Ye t  th e emergin g 
importanc e o f  publi c o r  applie d histor y coul d becom e 
an outle t  fo r  environmenta l  advocac y i n a n 
appropriat e historica l  perspective .  Ther e ar e 
environmenta l  histor y link s t o th e relate d field s o f 
materia l  culture ,  artifac t  history ,  an d th e so-calle d 
"livin g history "  program s whic h hav e ye t  t o b e 
examined .  Materia l  cultur e an d histori c preservatio n 
hav e to o man y environmenta l  application s t o b e lef t 
t o th e archeologist ,  a s the y currentl y are . 
Ther e i s n o on e archetypa l  environmenta l 
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historia n wh o cover s th e field .  Th e mos t  implici t  an d 
self-consciou s historia n o f  th e environmen t  i s stil l 
Fernan d Braude l  o f  th e Frenc h Annale s school .  Hi s 
studie s o f  th e Mediterranea n i n th e sixteent h centur y 
and o f  capitalis m sinc e 150 0 attemp t  t o tak e th e 
power  o f  th e environmen t  upo n huma n affair s a s mor e 
effectiv e tha n al l  othe r  factor s pu t  together .  Human 
folkway s ar e controlle d b y whethe r  on e live s alon g 
a shorelin e o r  i n mountai n massifs .  Braude l  als o 
note s th e impac t  o f  harmfu l  huma n interference ,  suc h 
as sheepherdin g i n th e onc e lus h bu t  no w barre n 
Spanis h centra l  plateau . 
The observation s o f  thi s informa l  paper ,  o n many 
counts,  hav e bee n a  commentar y o n Braudel 1s work .  H e 
has lon g bee n convince d o f  th e intimate ,  an d 
permanent ,  relationshi p betwee n man an d hi s physica l 
surroundings .  Braudel 1s searc h i s fo r  long-ter m 
definitiv e force s i n history ;  hi s tim e scal e i s mor e 
geographical ,  o r  eve n geological ,  tha n accordin g t o 
th e usua l  historica l  tenets :  " A histor y i n slo w 
motio n fro m whic h permanen t  value s ca n b e detected. " 
He work s t o uncove r  elementa l  natura l  "structures, " 
so-called ,  whic h hav e decisive ,  far-reachin g 
influence s ove r  huma n life . 
Perhaps ,  a s I  hav e bee n told ,  America n histor y 
i s stil l  to o brie f  t o includ e suc h monumenta l 
notions ,  bu t  i t  ca n als o b e argue d tha t  ou r  histor y 
now ha s a  degre e o f  duration ,  an d tha t  th e America n 
experienc e may als o includ e a n unusua l  "compression " 
of  history .  Accordin g t o Braudel ,  wha t  stan d ou t  i n 
New Worl d settlemen t  ar e th e vas t  spaces .  Human 
influence s see m insignificant ,  lik e island s se t  u p i n 
th e middl e o f  incomprehensibl y larg e oceans ,  buffete d 
by superhuma n forces .  Braude l  play s dow n th e 
ordinar y sequenc e o f  political ,  military ,  an d 
societa l  event s almos t  int o insignificanc e compare d 
t o hi s extende d geographica l  cycle s o f  imperceptible , 
slow ,  repetitious ,  ever-recurren t  movement .  What 
comes t o min d i n earl y America n histor y i s th e 
attemp t  o f  th e Britis h t o establis h an d enforc e th e 
Proclamatio n Lin e o f  1763 ,  a  meaningles s even t 
compare d t o othe r  force s a t  work . 
The powe r  o f  structure s i s nowher e mor e eviden t 
tha n i n agricultura l  life ,  th e mos t  representativ e 
for m o f  Braudel' s "materia l  life" :  elemental , 
repetitious ,  traditional ,  crossin g uncounte d 
generations .  I t  mus t  b e remembere d tha t  earl y 
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America n histor y wa s entirel y dominate d b y a n 
agricultura l  worl d view ,  an d rura l  theme s persis t 
int o th e present .  I n a  largel y agricultura l  society , 
th e dimensio n o f  tim e i s tie d t o th e cycle s o f 
seasons .  Th e environmenta l  dimension s o f  fertil e 
land ,  climate ,  water ,  an d terrai n persis t  a s 
controllin g factors ,  eve n int o th e worl d o f 
ultramoder n agribusiness .  Braude l  call s th e 
agricultura l  proces s a  "conjuncture, "  a s i s moder n 
industrialization ,  bot h attempt s t o com e t o term s 
wit h one' s environmen t  i n th e long-run .  Bu t 
everywher e structure s se t  boundarie s fo r  huma n 
possibility :  foo d supplies ,  populations ,  productiv e 
labor ,  th e tamin g o f  natur e ar e al l  involve d i n thi s 
"groun d floo r  o f  history. "  Nowhere ,  however ,  doe s 
Braude l  affir m a  specificall y environmenta l  stanc e 
base d o n th e guideline s o f  ecology .  Bu t  th e scop e 
and rang e o f  Braude l  woul d b e usefu l  i n lookin g int o 
matter s o f  pollution ,  o f  th e exploitatio n o f  natura l 
resources ,  an d th e irreversibilit y  o f  waste . 
Environmenta l  histor y tend s t o b e centrifugal ; 
i t  keep s o n flyin g apart .  We hav e see n ho w th e 
environmenta l  historia n participate s i n th e gul f 
betwee n th e ecologica l  idea l  an d historica l  reality , 
betwee n th e tw o culture s o f  scienc e an d th e 
humanities ,  an d betwee n disintereste d objectivit y an d 
th e ethica l  obligatio n o f  advocacy . 
No doub t  th e idea l  environmenta l  archetyp e 
mentione d a t  th e beginnin g o f  thi s essay— a 
sustainabl e harmon y betwee n man an d nature—wil l 
persis t  a s th e measur e o f  historica l  judgment .  Th e 
tas k i s t o mak e thi s endurin g utopianis m als o 
self-correcting .  Dua l  literac y ca n dispe l  th e mutua l 
isolationis m o f  bot h ecologica l  scienc e an d cultura l 
anthropocentrism .  Th e rout e t o th e idea l  o f 
environmenta l  harmon y i s no t  one-way ,  bu t  shoul d b e 
modifie d an d adjuste d a s mor e concret e historica l 
dat a i s available .  An y pictur e o f  a n idea l  run s th e 
dange r  o f  becomin g fixed ,  static ,  an d frozen .  Onl y 
by establishin g a n interna l  critiqu e ca n th e 
archetyp e b e mad e useful .  Th e mode l  i s constantl y 
changing .  Th e sloga n o f  th e 193 3 World' s Fai r  i n 
Chicago ,  wit h it s optimisti c visio n o f  a  liberate d 
future ,  appear s t o u s toda y contradictor y an d 
unacceptable :  "Scienc e finds—Industr y Applies—Ma n 
Conforms. "  Th e 198 2 World' s Fai r  i n Knoxville , 
Tennessee ,  focuse d o n th e realitie s an d th e futur e o f 
energy ,  a  subjec t  take n fo r  grante d i n th e pas t  bu t 
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no longer today. This suggests real change in our 
models. As an h i s to r ian, I have always enjoyed the 
encounter in the nineteenth century between the 
American t ranscendenta l i st Margaret Ful ler and the 
English h i s to r ian, Car ly le, in which Ful ler said, "I 
accept the universe," and Carlyle re to r ted, "Gad! 
She'd be t te r !" And remember Spinoza: non r i de re, 
non lugere, neque d e s t a s t a r i, sed i n t e l l i g e r e. "Not 
to laugh, not to lament, not to curse, but to 
understand." 
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ENVIRONMENTAL VALUES:  TH E PROBLEM OF METHOD I N 
ENVIRONMENTAL HISTORY 
Josep h M.  Petull a 
Universit y o f  Sa n Francisc o 
I n thi s pape r  I  wil l  explor e th e relationshi p 
betwee n socia l  realit y an d historica l  method ,  tha t 
is ,  th e relationshi p betwee n th e structur e o f  th e 
historian' s mode l  an d th e structur e o f  socia l  events , 
wit h specia l  emphasi s o n th e proble m o f  values .  Th e 
way w e "practice "  history ,  a s Barbar a Tuchma n pu t  it , 
depend s o n th e wa y we loo k a t  socia l  reality .  Th e 
way we loo k a t  socia l  realit y i s colore d b y persona l 
and socia l  valu e systems .  T o complicat e th e proble m 
further ,  socia l  realit y itsel f  i s  a  bundl e o f 
conflictin g valu e system s expressin g themselve s 
withi n an d outsid e o f  societa l  institutions . 
Value s 
Under  scrutiny ,  th e problem s o f  value s i n 
general ,  an d thos e o f  environmenta l  value s i n 
particular ,  ar e deceptivel y complex .  Source s o f 
cultura l  value s sprin g fro m famil y behavior , 
religiou s beliefs ,  economic ,  socia l  an d politica l 
institutions ,  an d thes e represen t  onl y th e surfac e o f 
th e wellspring s o f  values .  Personalit y an d 
character ,  mayb e eve n gene s an d th e stars ,  pla y a 
rol e i n th e formatio n o f  valu e systems . 
I n orde r  t o b e abl e t o functio n i n th e world , 
peopl e nee d t o interpre t  th e million s o f  bit s o f 
informatio n whic h bombar d u s a s we gro w int o matur e 
adults .  We kno w fro m ou r  ow n experienc e an d fro m 
observin g student s tha t  we nee d an d wan t  value s t o 
liv e by .  We develo p assumptiv e value s an d image s 
abou t  th e worl d an d ourselves ,  assumption s whic h hel p 
us t o predic t  th e behavio r  o f  other s an d th e outcome s 
of  ou r  ow n actions .  I t  i s  no t  surprisin g tha t  youn g 
peopl e shoul d joi n fraternitie s o r  eve n religiou s 
cult s wit h thei r  ready-mad e model s an d heroes .  I t  i s 
easie r  t o liv e i n a  communit y representin g strang e 
value s tha n i n n o communit y a t  all . 
Persona l  value s ten d t o b e shape d b y cultura l 
value s derive d fro m family ,  economic ,  socia l  an d 
politica l  institutions ,  whic h provid e th e mora l 
suppor t  fo r  a  society .  Bu t  althoug h peopl e ar e give n 
value s fro m thei r  cultura l  environments ,  societa l 
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institution s d o no t  necessaril y  for m al l  o f  thei r 
persona l  values .  Th e value s whic h hav e inspire d 
revolution s i n Poland ,  Ira n an d i n scattere d Lati n 
America n nation s hav e receive d thei r  dominan t  image s 
more fro m religious ,  politica l  an d huma n aspiration s 
tha n fro m economi c institutions . 
When w e star t  t o unrave l  th e complicate d we b o f 
conflictin g value s i n ourselves ,  ou r  institution s an d 
our  societies ,  ou r  firs t  clu e come s fro m a  cluste r  o f 
identifiabl e subculture s o f  cultura l  environments , 
eac h o f  whic h possesse s a n identifiabl e se t  o f  common 
values,  attitudes ,  opinions ,  symbol s an d commitment s 
i n specia l  constellation s o f  meaning .  Peopl e i n 
thes e cultura l  environment s spea k thei r  ow n common 
languag e i n families ,  churches ,  politica l 
affiliations ,  wor k environments ,  socia l  activis t  o r 
environmenta l  groups . 
Most  o f  u s mov e i n an d ou t  o f  severa l  o f  thes e 
subcultures ,  cultivatin g persona l  interests , 
attitudes ,  viewpoints ,  understandings .  Althoug h th e 
large r  societ y exercise s a  specia l  powe r  ove r  smalle r 
cultura l  group s sinc e i t  dictate s th e economi c an d 
politica l  rule s o f  th e game ,  th e group s enjo y muc h 
latitud e i n fosterin g thei r  ow n privat e valu e 
structures .  Consider ,  fo r  example ,  "Solidarity "  i n 
Polan d o r  Islami c religion s i n th e Middl e East ,  o r 
th e variet y o f  politica l  activit y i n ou r  ow n country . 
Even unde r  th e roa r  o f  a n all-envelopin g media , 
"cultur e ha s man y voices, "  a s Georg e Par k pu t  i t  i n 
hi s Ide a o f  Socia l  Structur e (1975) . 
I t  i s  possibl e fo r  a  Reaga n regim e t o pu t  th e 
screw s t o environmentalis t  concerns ,  o r  fo r  th e 
Polis h communis t  part y t o threate n Solidarity ,  o r  fo r 
militar y junta s t o assassinat e bishops ,  priest s an d 
nuns ,  bu t  i t  i s  no t  possibl e t o wip e ou t  th e value s 
of  th e cultura l  environment s whic h inspir e socia l 
movements . 
Environmenta l  Value s 
The tradition s o f  environmentalis t  though t  an d 
value s whic h someho w hav e inspire d th e wor k an d 
activitie s o f  environmentalis t  subculture s toda y ar e 
intertwine d wit h th e large r  cultura l  system s wher e 
the y hav e bee n born .  Some o f  thes e tradition s hav e 
appeare d an d hav e bee n tie d int o hundred s o f 
historica l  circumstance s sinc e ancien t  times . 
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Professo r  Glacken' s monumenta l  work ,  Trace s o n th e 
Rhodia n Shore ,  wa s no t  writte n t o prov e thi s poin t 
but  th e boo k surel y illustrate s it .  Idea s an d value s 
can tak e o n a  lif e o f  thei r  ow n an d li e dorman t  unti l 
historica l  circumstance s trigge r  thei r  reappearanc e 
int o a  ne w historica l  shape .  Idea s an d value s ca n 
liv e i n th e collectiv e min d o f  a  culture ,  outsid e o f 
actua l  socia l  reality ,  o r  ca n b e attache d t o an d giv e 
meanin g t o a n activ e socia l  institution . 
I  hav e distinguishe d betwee n biocentric , 
ecologi c an d economi c environmentalis t  tradition s o f 
thought ,  bu t  thes e hav e reside d withi n an d besid e 
othe r  idea s whic h hav e motivate d cultura l  behavior . 
One studen t  ha s bee n harassin g me fo r  severa l  year s 
t o includ e a  fourt h tradition—th e greedocentric , 
representin g moder n capitalism .  I  hav e resisted , 
mainl y becaus e I  woul d no t  characteriz e i t  a s a n 
authenti c environmentalis t  tradition ,  no r  ha s i t  bee n 
confine d t o wester n capitalis t  development .  Ther e 
ar e som e perceptiv e description s o f  socia l  gree d i n 
th e Ol d Testamen t  which ,  i f  w e accep t  ora l  tradition , 
go bac k severa l  millennia . 
The prototypica l  environmentalis t  traditio n 
whic h I  cal l  biocentric ,  on e tha t  place s valu e i n 
natur e fo r  itself ,  ca n b e foun d i n mos t  culture s i n 
th e ancien t  world .  Th e primitiv e feeling s whic h le d 
ancient s t o fea r  an d respec t  natur e hav e bee n refine d 
on ever y continen t  ove r  thousand s o f  years .  I n thi s 
countr y durin g moder n time s mos t  o f  u s thin k o f 
Emerson ,  Thorea u an d Joh n Mui r  a s exemplar s o f  a 
biocentri c tradition ,  bu t  sinc e th e Romanti c Movement 
ther e hav e bee n hundred s o f  famou s spokesme n i n 
wester n thought . 
The ecologi c traditio n i s les s religiou s an d 
more scientific ,  formulate d a s a  conceptua l  mode l  o f 
how natur e order s itsel f  int o a  functiona l  ecosystem . 
The biocentri c an d ecologi c tradition s ar e no t 
mutuall y exclusive ,  bu t  ther e hav e bee n many 
ecologist s o f  thi s centur y wh o hav e no t  bee n 
impresse d b y biocentrically-motlvate d 
environmentalis t  arguments ,  an d vic e versa . 
Conservationist s o f  ecologi c persuasio n ar e concerne d 
abou t  th e nee d fo r  stabl e ecosystem s rathe r  tha n a 
specifi c  desir e t o plac e valu e o n eac h elemen t  o f 
natur e i n th e ecosystem .  Chemica l  pesticide s destro y 
ecosystems ,  no t  onl y individua l  species ;  destructio n 
of  forest s an d th e plowin g o f  prairie s rui n th e 
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stabilit y  o f  larg e systems .  Thes e ar e th e reason s 
brough t  fort h b y peopl e i n th e ecologi c tradition . 
Georg e Perkin s Mars h i s a  moder n pionee r  o f  thi s 
tradition ,  whic h goe s bac k a t  leas t  t o natura l  la w 
theorie s o f  th e stoic s an d scholastic s i n a  lin e o f 
intellectua l  though t  tha t  come s throug h th e 
beginning s o f  moder n science . 
Finally ,  thos e i n th e economi c traditio n o f 
environmentalis m espous e th e "wisest, "  mos t  efficien t 
use o f  natura l  resource s ove r  time .  I t  i s  sometime s 
referre d t o a s utilitaria n conservationism .  Latte r 
day economi c environmentalist s lik e t o assig n 
quantitativ e cost s t o thos e wh o tak e awa y publi c 
environmenta l  amenities .  Th e traditio n o f 
economizin g i s common t o al l  culture s whic h kno w 
scarcity ,  bu t  i n th e wes t  i t  ha s bee n rationalize d i n 
a specia l  wa y a s capitalis m ha s developed .  I n th e 
contex t  o f  a n allianc e betwee n earl y capitalis m an d 
Calvinism ,  thrift ,  industr y an d honest y wer e morall y 
rewarded ;  goodnes s eventuall y becam e identifie d wit h 
sel f  disciplin e an d economi c efficienc y i n a  perio d 
of  capita l  formation .  I n thi s country ,  Giffor d 
Pincho t  wa s a n earl y preache r  o f  economi c 
environmentalism ,  an d almos t  a  centur y o f  resourc e 
planner s hav e followe d hi s lead .  Again ,  th e thre e 
perspective s shoul d no t  b e considere d a s completel y 
independen t  o f  eac h other .  The y overla p i n conten t 
and practice .  I n th e activit y o f  th e moder n 
environmenta l  movement ,  the y ten d t o b e foun d 
togethe r  i n expresse d program s an d struggle s o f 
activis t  groups . 
Values ,  Institutions ,  an d Environmenta l  Chang e 
Broade r  valu e system s an d religiou s belief s ca n 
regulat e o r  subsum e environmenta l  values .  Some 
scholar s hav e attempte d t o demonstrat e tha t  thes e 
large r  system s o f  belie f  contro l  ho w th e peopl e o f  a 
particula r  cultur e wil l  vie w an d ac t  towar d nature . 
They woul d therefor e prescrib e a  ne w ethi c fo r  th e 
societ y o r  cultur e a s a  prerequisit e fo r  changin g ol d 
behavior .  Professo r  Lyn n White ,  fo r  example ,  focuse s 
on th e Judeo-Christia n belie f  tha t  natur e i s bot h 
separat e fro m peopl e an d als o tha t  i t  ha s bee n 
create d b y God primaril y fo r  huma n us e an d service . 
He present s th e thesi s tha t  wester n religio n i s a t 
th e roo t  o f  th e contemporar y ecologica l  crisis : 
The artifact s o f  a  society ,  includin g it s 
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political ,  socia l  an d economi c patterns , 
ar e shape d primaril y b y wha t  th e mas s o f 
individual s i n tha t  societ y believe ,  a t  th e 
sub-verba l  level ,  abou t  wh o the y are ,  abou t 
thei r  destiny .  Ever y culture ,  whethe r  i t 
i s  religiou s o r  not ,  i s  shape d primaril y b y 
religion... .  Th e religiou s proble m (now ) 
i s t o fin d a  viabl e equivalen t  t o animism . 
("Continuin g th e Conversation, "  i n 
Wester n Man an d Environmenta l  Ethics,  ed . 
I .  Barbour ,  1973 ,  pp .  57-62. ) 
Lewi s Mumfor d make s a  simila r  statement :  "Fo r 
it s effectiv e salvatio n mankin d wil l  nee d t o underg o 
somethin g lik e a  spontaneou s religiou s conversion : 
one tha t  wil l  replac e th e mechanica l  worl d pictur e 
wit h a n organi c worl d picture "  (  Th e Pentago n o f 
Power ,  1970) .  Charle s Reic h dream s abou t 
"Consciousnes s III...a n attemp t  t o gai n 
transcendence "  (  Th e Greenin g o f  America ,  1970) . 
Rene Dubo s hope s fo r  a  ne w "commo n faith "  (  So_ Human 
an Animal ,  1968) .  Theodor e Rosza k look s t o a 
"̂ visionar y commonwealth "  (  Wher e th e Wastelan d Ends , 
1972) .  Thes e writer s see ,  i n th e huma n capacit y fo r 
visionar y experiences ,  th e hop e fo r  a  common se t  o f 
values ,  a  ne w ethi c tha t  wil l  transfor m no t  onl y 
religio n bu t  als o othe r  cultura l  institutions .  Th e 
transformation ,  comin g fro m th e inculcatio n o f  ne w 
values,  idea s an d goo d intentions ,  wil l  lea d a t  las t 
t o a  societ y tha t  i s  responsiv e t o environmenta l 
needs . 
The educationa l  syste m i n Americ a ha s bee n 
traditionall y se t  u p t o pas s alon g th e value s o f  ou r 
elders ,  an d i n recen t  year s teacher s hav e no t  bee n 
shy abou t  slippin g i n a  fe w mor e progressiv e values , 
assumin g tha t  w e al l  lov e traditio n s o muc h tha t 
there' s nothin g wron g i n startin g som e ne w ones . 
Thi s mean s tha t  we hav e a n unstate d fait h tha t  th e 
fre e an d persuasiv e transmissio n o f  ne w idea s an d 
value s wil l  conver t  listener s t o ne w way s o f 
behavior . 
The Importanc e o f  Societa l  Institution s 
I t  seem s t o me ,  however ,  tha t  rarel y d o ne w 
system s o f  belie f  follo w fro m persona l  conversions . 
I n orde r  t o survive ,  th e ne w idea s nee d institutiona l 
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and communit y support .  Th e powe r  o f  establishe d 
institution s incorporat e an d maintai n traditiona l 
valu e systems .  I t  take s tim e fo r  ne w valu e system s 
t o tak e roo t  i n a  society ,  an d mor e ofte n tha n no t 
th e ne w valu e proceed s fro m societa l  institution s an d 
not  th e othe r  wa y around . 
Whic h cam e first ,  th e contemporar y desir e fo r 
persona l  mobility ,  o r  th e automobile ? Consumeris m o r 
advertisin g agencies ? Universa l  democrati c socia l 
value s o r  democrati c politica l  constitutions ? Th e 
churc h o r  Christia n morality ? Eve n Darwinis t  theor y 
allow s fo r  bot h primeva l  instinct s (values )  a s wel l 
as socia l  organizatio n i n anima l  communities ;  s o tha t 
th e circularit y an d mutua l  reinforcemen t  o f  value s 
(i.e. ,  anima l  instincts )  an d institution s coul d hav e 
starte d befor e huma n institution s go t  thei r  start . 
Some writer s refe r  t o thes e interrelationship s a s 
"dialectical, "  a  ter m derive d fro m th e work s o f  Kan t 
and Hegel ,  an d o f  cours e Mar x an d Engels . 
Societa l  system s ar e establishe d an d chang e 
throug h a  comple x interactio n o f  institutiona l 
social ,  political ,  economi c an d technologica l 
pressure s an d many layer s o f  thought ,  ofte n 
conflicting ,  whic h represen t  religion s an d cultura l 
ideologie s o f  pas t  ages .  Th e combinatio n o f  value s 
and institution s reinforc e eac h othe r  t o characteriz e 
and shap e a  particula r  culture .  Th e institution s 
themselve s may b e regarde d a s entitie s whic h embod y 
socia l  values . 
For  example ,  th e developmen t  o f  a  mass-produce d 
technolog y o f  transpor t  alon g wit h th e availabilit y 
of  chea p energ y encourag e a  ne w socia l  value ,  tha t  o f 
persona l  mobility .  Next ,  a  publi c polic y i s 
established ,  mirrorin g publi c sentimen t  tha t  energ y 
use i s desirable ,  an d eventuall y a n interstat e 
highwa y fun d i s se t  u p an d ta x depletio n allowanc e 
subsidie s ar e offere d t o encourag e eve n mor e energ y 
development .  Ver y earl y i n thi s cycle ,  economi c 
power  become s concentrate d i n th e oi l  an d aut o 
industries ,  an d the y bega n t o exer t  thei r  influenc e 
ove r  governmen t  t o insur e continue d economi c 
privilege s an d t o blanke t  th e medi a wit h thei r 
versio n o f  th e goo d life .  Thei r  messag e confirm s th e 
widenin g desir e fo r  mor e persona l  freedom ,  symbolize d 
by bigge r  an d faste r  cars .  A t  th e sam e time , 
traditiona l  environmentalis t  value s fro m man y source s 
may challeng e th e assumption s o f  a  socia l  environmen t 
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whic h undermine s nature ,  huma n health ,  wildernes s 
area s an d clea n urba n air . 
I n thi s example ,  social ,  political ,  economic , 
technologica l  an d valu e factor s hav e bee n identified . 
The value s ar e foun d i n a  variet y o f  subcultures ,  a s 
when teenager s lowrid e thei r  '5 8 Buick s dow n Mai n 
Street ,  o r  thei r  parent s tak e a  Sunda y afternoo n 
driv e i n th e countr y afte r  church .  A s w e hav e seen , 
value s ar e foun d i n large r  system s lik e th e churc h o r 
establishmen t  socia l  an d politica l  institutions . 
They sometime s ar e inseparabl y connecte d t o 
technolog y an d economi c structure s lik e consume r  o r 
marketplac e values ,  o r  th e privilege s o f  socia l 
class . 
Socialis t  state s believ e i n th e primac y o f 
publi c institution s fo r  th e inculcatio n o f  values , 
and therefor e attemp t  t o progra m thei r  materia l 
institution s i n a  wa y tha t  wil l  produc e th e "ne w 
socialis t  person "  geare d t o th e common goo d o f  al l 
rathe r  tha n th e selfis h desire s o f  th e individual . 
I t  migh t  b e to o earl y t o rende r  judgmen t  o n thi s 
historica l  experiment ,  bu t  eve n socialis t  leader s 
hav e admitte d tha t  thei r  goal s hav e no t  bee n s o eas y 
t o accomplis h a s man y firs t  thought .  Perennia l 
cultura l  value s hav e persiste d i n th e mos t  hostil e 
politica l  climates ;  th e Polis h exampl e keep s 
returning . 
Historica l  Researc h 
A stud y o f  th e wa y economics ,  politics ,  socia l 
structures ,  technologie s an d valu e system s al l 
interac t  constitute s historica l  research ;  th e impac t 
the y hav e ha d o n th e natura l  environmen t  an d natura l 
resourc e us e constitute s th e stud y o f  environmenta l 
history .  Her e environmenta l  histor y woul d 
necessaril y  includ e huma n activity . 
I t  i s  interestin g t o rea d historian s an d popula r 
writer s t o observ e ho w muc h weigh t  eac h place s o n 
specifi c  historica l  factors .  Marxist s emphasiz e th e 
primac y o f  economi c factor s an d th e struggl e o f 
socia l  classes ;  anti-technologist s highligh t  th e 
evil s o f  technology ;  other s illustrat e th e importanc e 
of  belie f  system s an d ideas ;  many traditiona l 
historian s trea t  centra l  governmen t  activit y almos t 
exclusively ,  an d s o on .  Thes e school s o f  though t 
eithe r  explicitl y  o r  implicitl y  espous e on e o f  fiv e 
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or  mor e factor s a s th e predictable ,  controllin g 
variabl e o f  a  societa l  system .  I t  seem s t o me , 
however ,  tha t  eac h geographi c locatio n o f  a 
societal/cultura l  syste m a t  a  particula r  tim e i s 
characterize d b y a  uniqu e mi x o f  th e above-mentione d 
historica l  factors ,  perhap s controlle d b y on e o r  mor e 
of  the m fo r  a  shor t  time ,  bu t  n o on e o f  the m 
operatin g independentl y fro m th e rest .  Th e uniqu e 
relationshi p amon g th e variables ,  particularl y th e 
dynami c betwee n value s an d institutions ,  i s  on e o f 
th e attraction s o f  th e stud y o f  environmenta l 
history .  Historica l  period s alway s see m ou t  o f  join t 
and s o dynamicall y structure d tha t  i t  i s  clos e t o 
impossibl e t o predic t  i n wha t  directio n the y ar e 
tending ,  eve n wit h Ronal d Reaga n a s President . 
Predictiv e compute r  model s haven' t  ye t  eve n bee n abl e 
t o maste r  th e ar t  o f  billin g consumer s accurately , 
much les s accuratel y t o depic t  futur e event s an d 
resourc e needs .  I n th e vacuu m o f  methodology ,  man y 
historian s fal l  bac k o n persona l  ideologie s o r  drea m 
up hunches . 
Societie s chang e an d historian s lik e t o tal k 
abou t  th e reason s fo r  thes e changes .  Professo r  Lyn n 
Whit e addresse d th e questio n o f  environmental/socia l 
chang e i n hi s famou s essa y o n th e root s o f  th e 
ecologi c crisis .  H e stresse d th e primac y o f  belief s 
t  Science ,  Marc h 10 ,  1967 ,  pp .  1203-1207] .  I 
believ e tha t  i t  woul d b e possibl e t o tes t  hi s 
suggestio n agains t  th e sam e period s o f  medieva l 
histor y an d com e u p wit h a  mor e problemati c picture . 
I t  seem s t o me tha t  a t  leas t  fiv e causa l  factor s wer e 
operatin g durin g th e period s o f  chang e i n medieva l 
societ y whic h Professo r  Whit e studied . 
Althoug h I  place d a  majo r  emphasi s o n economi c 
force s i n my tex t  o n America n Environmenta l  History , 
I  als o trie d t o sho w concommitan t  development s i n 
politics ,  technolog y an d socia l  classes .  Th e value s 
embedded i n thos e economi c force s i n th e growt h o f 
th e America n natio n wer e s o dominan t  tha t  the y tende d 
t o overwhel m th e value s associate d wit h America n 
environmentalism .  Eve n thes e environmenta l  value s 
hav e becom e establishe d withou t  a  stron g economi c 
bas e an d hav e bee n responsibl e fo r  change s whic h 
coul d no t  hav e bee n predicte d a  generatio n ago . 
The Metho d o f  Environmenta l  Histor y 
Environmenta l  historian s usuall y star t  wit h 
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environmentall y inspire d value s an d assumption s abou t 
socia l  reality .  I n thei r  historica l  metho d the y hav e 
t o loo k no t  onl y a t  standar d historica l  document s bu t 
als o a t  religiou s patterns ,  anthropologica l  data , 
economic ,  politica l  an d sociologica l  data ,  ecologica l 
studies ,  histor y o f  scienc e an d technology ,  histor y 
of  philosoph y an d o f  idea s an d more .  I t  i s  no t 
difficul t  t o sho w tha t  materia l  fro m almos t  ever y 
disciplin e i s usefu l  i n illuminatin g environmenta l 
history .  I t  is ,  however ,  ver y difficul t  t o utiliz e 
thes e resource s intelligently . 
Afte r  on e realize s that ,  give n a n 
environmentalis t  perspective ,  ever y disciplin e offer s 
gris t  fo r  th e mil l  an d tha t  on e mus t  continuall y 
shif t  fro m lookin g a t  on e area ,  suc h a s technolog y o r 
religiou s beliefs ,  t o lookin g a t  th e entir e 
historica l  syste m an d bac k again .  Afte r  on e realize s 
thes e fundamental s abou t  value s an d institutions ,  I' m 
not  sur e wha t  els e ther e i s t o say .  Eac h situatio n 
i s different .  On e ca n giv e historica l  example s an d 
hope tha t  b y pilin g u p a  lo t  o f  goo d example s o f 
environmenta l  history ,  th e cumulativ e effec t  wil l 
lea d t o a  bette r  understandin g o f  wha t  a n 
interdisciplinary ,  environmenta l  histor y migh t  loo k 
like . 
Much goo d wor k ha s bee n don e i n environmenta l 
history ,  man y studie s b y peopl e i n thi s group . 
Peopl e workin g i n historica l  geograph y hav e als o 
attempte d regional ,  specialize d studies ,  wit h som e 
good results .  Othe r  peopl e i n landscap e 
architecture ,  eve n biology ,  ar e turnin g ou t  solid , 
thought-provokin g studies .  Th e on e requiremen t  t o d o 
environmenta l  histor y seem s t o b e a  freedo m fro m 
hangup s abou t  traditiona l  historica l  methodologies . 
Maybe thi s i s th e reaso n tha t  s o muc h interestin g 
wor k i s comin g fro m discipline s outsid e history . 
Thi s ne w clas s o f  maveric k historians ,  includin g som e 
peopl e eve n i n th e fiel d o f  history ,  i s  no t 
self-consciou s abou t  it s work .  Th e grou p i s onl y 
tryin g t o ge t  som e answer s t o som e basi c questions , 
answer s whic h migh t  hel p u s cop e wit h presen t 
problem s an d realities . 
Ther e i s a  salutar y side-effec t  o f  a  historica l 
methodolog y whic h look s a t  al l  side s o f  a  societa l 
system—social ,  political ,  economic ,  technological , 
belief s an d ideologie s an d s o on .  Th e metho d 
propose s tha t  change s i n an y o f  th e historica l 
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variable s ten d t o pu t  other s i n a  stat e o f  imbalanc e 
fo r  goo d o r  evil .  Thi s mode l  o f  historica l  stud y 
give s youn g peopl e a  conceptua l  leve r  t o understan d 
th e complexitie s o f  contemporar y society .  I f  w e ca n 
lear n anythin g a t  al l  fro m histor y i t  i s  tha t  mos t 
thing s change ,  an d tha t  peopl e ca n hel p chang e event s 
by engagin g i n an y o f  th e hundred s o f  sphere s o f 
influenc e tha t  determin e ou r  collectiv e fate . 
Activitie s o r  career s i n an y numbe r  o f  privat e o r 
publi c occupation s al l  ca n b e marvelousl y significan t 
i n transformin g society . 
One o f  th e occupationa l  hazard s o f  academic s i s 
a pervasiv e cynicism ,  i f  no t  tota l  despair ,  abou t  th e 
event s tha t  engul f  u s all .  Ou r  cynicis m tend s t o b e 
transmitte d t o students ,  ou r  mora l  tirade s immobiliz e 
our  listeners ,  ou r  glu m prediction s depres s everyone . 
Theor y ca n generat e practic e onl y whe n bot h ar e 
inspire d b y hope .  Th e readin g o f  recen t 
environmenta l  histor y give s mor e reason s fo r  hop e 
tha n despair .  Th e merit s o f  th e cas e indicat e tha t 
historian s shoul d b e generator s o f  optimism ,  no t 
cynica l  pessimism .  Withou t  justifie d hope ,  i n fact , 
th e "practic e o f  history "  become s simpl y hopeless . 
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CULTURE AND ENVIRONMENT I N WESTERN CIVILIZATIO N 
DURING TH E NINETEENTH CENTURY 
Clarenc e J .  Glacke n 
Universit y o f  California ,  Berkele y 
I n Trace s o n th e Rhodia n Shore ,  I  considere d 
thre e idea s I  though t  th e mos t  importan t  an d 
influentia l  i n th e histor y o f  though t  concerne d wit h 
th e relationshi p betwee n huma n culture s an d th e 
natura l  environment .  Thes e wer e th e desig n argumen t 
or  th e teleologica l  vie w o f  nature ;  th e ide a o f 
environmenta l  influences ,  lik e climate ,  o n culture ; 
and th e ide a o f  huma n being s a s modifier s o r 
transformer s o f  nature . 
I  carrie d thi s histor y t o th e en d o f  th e 18t h 
centur y no t  becaus e th e storie s ende d there ,  bu t 
becaus e I  despaire d o f  finishin g i n a  norma l 
lifetime .  Th e 19t h centur y material s expande d lik e 
th e are a o f  a n inverte d pyramid .  I  hav e no w regaine d 
my courage ;  perhap s rashnes s i s a  bette r  wor d an d 
hav e continue d th e theme s wit h necessar y change s int o 
th e 19t h century . 
Ther e ar e no w fou r  conceptions :  1 )  th e 
interrelationship s i n nature ;  2 )  geographica l 
determinis m o r  th e influenc e o f  geographi c 
environment ;  3 )  huma n being s a s geologi c o r 
geographi c agents ;  an d 4 )  estheti c subjectiv e an d 
emotiona l  attitude s t o nature . 
Interrelationship s i n Natur e 
I  se e thre e phase s i n th e stud y o f  th e 
interrelationship s i n natur e i n th e 19t h century : 
ecologica l  idea s i n natura l  theology ,  i n evolutionar y 
theories ,  an d i n post-Darwinia n studies .  Le t  u s 
conside r  eac h i n turn . 
By natura l  theolog y I  mea n th e argument ,  base d 
on th e physico-theologica l  proo f  o f  th e existenc e o f 
God,  tha t  w e se e everywher e i n natur e evidenc e an d 
proo f  o f  Hi s existence .  Despit e cogen t  criticism s o f 
th e desig n argumen t  alread y made ,  especiall y b y 
Spinoza ,  Kant ,  an d Hume,  natura l  theologie s ar e stil l 
goin g stron g u p t o th e publicatio n o f  Th e Origi n o f 
Specie s i n 185 9 an d beyond . 
I n th e vas t  majorit y o f  moder n natura l 
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theologies ,  w e fin d thre e ancien t  observation s 
persisting :  th e grea t  reproductiv e powe r  o f  life , 
th e adaptatio n o f  al l  lif e t o it s environmen t  an d 
vic e versa ;  an d th e superio r  adaptabilit y  o f  huma n 
being s because ,  unlik e th e plant s an d animals ,  the y 
can freel y mov e int o an d surviv e i n a  wid e variet y o f 
environments .  Natura l  theolog y wa s base d o n th e 
principl e o f  a  balanc e an d harmon y o f  nature ,  see n 
not  a s a  produc t  o f  a  lon g evolution ,  bu t  a s a  direc t 
resul t  o f  th e Creator' s design . 
Thes e natura l  theologie s wer e almos t  invariabl y 
anthropocentric ,  bu t  ther e wer e gradation s fro m a 
purel y utilitaria n concep t  o f  th e natura l  worl d t o 
one whic h recognize d tha t  al l  lif e ha d a  purpos e 
independen t  o f  humanity ,  tha t  humanity ,  thoug h a t  th e 
apex o f  th e creation ,  di d no t  b y tha t  exalte d stat e 
hav e th e righ t  t o subjugat e th e res t  o f  th e creation . 
Darwin ,  Wallac e an d Huxle y too k natura l  theolog y 
seriousl y no t  becaus e o f  it s  substance ,  bu t  becaus e 
of  it s  influenc e an d popularity ,  no t  onl y amon g 
clergyme n bu t  amon g scientist s a s well . 
I f  on e formulate s a  concep t  o f 
interrelationship s i n th e natura l  worl d withou t  th e 
hel p o f  th e desig n argumen t  an d creationism ,  the n 
what  wer e previousl y secondar y o r  efficien t  cause s 
become primar y ones .  On e consequenc e wa s th e 
emphasi s pu t  o n environmen t  b y Lamarc k an d o n th e 
natura l  selectio n o f  rando m variation s b y Darwi n an d 
Wallace .  Factor s lik e climate ,  th e physica l 
conformatio n o f  th e land ,  checks ,  whethe r  b y 
environmen t  o r  othe r  lif e form s lik e predatio n o r 
parasitism ,  becam e o f  greate r  importanc e whe n n o 
longe r  subservien t  t o fina l  causes .  Th e balance s an d 
harmonie s o f  natur e wer e no w see n a s a  produc t  o f 
evolution . 
When Lamarc k firs t  taugh t  hi s student s i n 
zoolog y a t  th e Jardi n de s Plante s i n Pari s i n 1800 , 
he impresse d upo n the m th e nee d fo r  a  philosoph y o f 
th e subject ,  warnin g agains t  th e danger s o f  knowin g a 
grea t  dea l  abou t  a  singl e genu s o r  specie s bu t  littl e 
abou t  it s relationshi p t o natur e a s a  whole . 
Consisten t  wit h thi s philosophy ,  Lamarc k stresse d th e 
importanc e o f  studyin g th e invertebrates ;  i t  ha d bee n 
neglected ;  i t  wa s considere d mor e fashionabl e t o 
stud y th e highe r  form s o f  life .  Thi s neglec t  mad e 
impossibl e an y stud y o f  natur e a s a  whole ;  thu s w e 
wil l  b e ignoran t  o f  thes e comple x interrelationships . 
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Darwin' s contribution s t o thi s concep t  ar e s o 
widel y know n tha t  I  hesitat e t o d o mor e tha n mentio n 
him .  Hi s wor k o n th e effect s o f  earthworm s o n 
vegetabl e mol d i s th e mos t  ecologica l  o f  hi s 
writings ,  bu t  ther e i s n o tim e her e fo r  it .  Th e 
oft-quote d passag e o n th e cats-to-clove r  chai n i s 
stil l  th e mos t  concis e expositio n o f  hi s ecologica l 
poin t  o f  view .  We star t  wit h th e clovers ;  bumbl e 
bees ar e almos t  indispensabl e t o thei r  fertilization ; 
th e fiel d mic e contro l  th e number s o f  bee s b y 
destroyin g thei r  comb s an d nests ,  whil e th e cat s kee p 
down th e number s o f  th e mice .  Thi s chai n i s a n 
exampl e o f  wha t  Darwi n i n th e thir d chapte r  o f  Th e 
Origi n o f  Specie s calle d " a we b o f  comple x 
relations. " 
Wallace' s firs t  inspiratio n cam e fro m th e 
tropica l  world .  Lik e youn g Darwin ,  h e ha d com e unde r 
th e spel l  o f  Humboldt' s narrativ e o f  hi s exploration s 
of  th e tropica l  region s o f  th e ne w world .  Henr y 
Bates' s Th e Naturalis t  o n th e Amazo n wa s anothe r 
stron g influenc e and ,  lik e Darwin ,  s o wa s Malthus . 
He wen t  s o fa r  a s t o cal l  Malthu s a  "philosophe r  o f 
biology. "  Th e impression s th e tropica l  rainforest s 
made o n hi m wer e profound ,  vas t  area s then , 
unfortunatel y no t  now ,  relativel y fre e o f  massiv e 
human intrusions .  Ther e h e foun d harmon y an d 
stability .  Th e idea s o f  bot h Wallac e an d Darwi n wer e 
as importan t  fro m a n ecologica l  a s fro m a n 
evolutionar y poin t  o f  view ,  a  fac t  conceale d b y th e 
bitte r  controversie s o f  th e perio d ove r  phylogeny . 
Thes e observation s lea d me t o thre e example s o f 
post-Darwinia n ecologica l  studies :  Kerne r  vo n 
Marllaun' s wor k o f  th e plan t  lif e i n th e Danubia n 
land s (1863) ,  Kar l  Mobius' s stud y o f  th e oyste r  bed s 
of f  th e coas t  o f  Schleswig-Holstei n (1877 )  an d 
Stephe n Forbes' s o n th e lak e a s a  microcos m (1887) . 
Kerne r  vo n Marilau n wa s a  professo r  o f  botan y a t 
th e Universit y o f  Vienn a an d directo r  o f  it s 
botannica l  garden s an d museum.  I n hi s plan t  lif e i n 
th e Danubia n land s (Da s Pflanzenlebe n i n de n 
Donaulandern )  h e di d no t  stud y th e distributio n o f  a 
singl e genu s o r  specie s bu t  plan t  associations .  H e 
di d fiel d wor k i n th e Alfold ,  th e grea t  Hungaria n 
plain ,  whe n muc h o f  i t  wa s stil l  i n it s natura l 
state ,  an d describe d it s plan t  association s lik e th e 
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tal l  grasses ,  wit h hundred s o f  smalle r  plants , 
invisibl e t o casua l  observation ,  growin g unde r  an d 
protecte d b y them ,  likenin g th e associatio n t o huma n 
society .  Th e overal l  pictur e o f  th e flor a o f  th e 
Danubia n land s i s tha t  o f  a  grea t  mosaic ,  whos e 
pattern s chang e fro m swamp t o forests ,  fro m plain s t o 
th e hig h Alps ,  fro m mountai n summit s t o dee p ravines . 
Kar l  Mobius ,  a  professo r  o f  zoolog y a t  th e 
Universit y o f  Kiel ,  se t  abou t  studyin g oyste r  beds ,  a 
scientifi c  wor k inspire d b y a n economi c problem .  Th e 
Germans love d th e Holstei n oyster .  I t  wa s 
disappearing .  Why? Ther e ha d bee n a n alarmin g 
disappearanc e o f  oyster s i n th e sea s o f  Northwester n 
Europe .  Th e Frenc h ha d faile d t o replenis h thei r 
beds ;  dumpin g oyster s randoml y i n th e se a di d n o 
good .  Mobiu s studie d a n are a alon g th e coas t  o f 
Schleswig-Holstein ;  th e mos t  an d th e bes t  oyster s 
wer e foun d o n th e eas t  sid e o f  th e islan d o f  Sylt , 
and i n th e vicinit y o f  Amru m an d Fohr ,  smalle r 
island s jus t  sout h o f  th e Danis h order .  H e studie d 
th e oyste r  be d itself ,  coars e sands ,  smal l  an d larg e 
stone s an d shell s betwee n th e mud o n th e shor e an d 
th e quart z an d san d o n th e bottom .  He foun d ther e a n 
amazin g variet y o f  lif e an d calle d th e be d a 
"biocoenose, "  a  communit y o f  livin g things . 
I t  wa s no w becomin g clea r  wha t  wa s happening . 
When th e oyster s wer e remove d fro m th e bed s i n larg e 
quantities ,  the y wer e replace d b y othe r  lif e form s 
tha t  coul d liv e ther e too ,  an d ther e wa s n o mor e roo m 
fo r  th e oysters .  I  wonde r  i f  Mobiu s wa s amuse d o r 
annoyed ,  o r  bot h o r  neither ,  whe n h e sai d tha t  th e 
oysterme n wer e astonishe d tha t  th e productivit y o f 
th e bed s ha d diminishe d afte r  million s upo n million s 
of  oyster s ha d bee n take n fro m them . 
Stephe n Forbes' s Th e Lak e a s a  Microcos m wa s 
rea d t o th e Peori a Scientifi c  Associatio n i n 1887 . 
He though t  th e lak e a  microcos m becaus e it s flor a an d 
faun a wer e isolate d an d remot e fro m thos e o n land . 
He classifie d Illinoi s lake s int o tw o groups ,  th e 
fluviatil e an d th e watershe d lakes ,  th e forme r  forme d 
by periodi c overflowin g o f  rivers ,  th e latte r  o f 
glacia l  origin ,  isolate d an d stable .  H e sa w a n 
intens e Darwinia n struggl e fo r  existenc e occurrin g i n 
th e fluviatil e lakes .  Th e floodin g o f  a  larg e are a 
permitte d a  hug e growt h o f  populations ,  bu t  whe n th e 
water s receded ,  a  savag e struggl e fo r  existenc e 
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followe d i n th e no w drasticall y limite d environment . 
Forbe s contraste d thes e wil d fluctuation s o f  lif e i n 
th e fluviatil e lake s wit h th e stabilit y  o f  th e 
watershe d lake s wit h thei r  lif e zones . 
Influence s o f  th e Geographi c Environmen t 
I n my view ,  environmenta l  determinis m o r  les s 
stringen t  idea s o f  th e influence s o f  geographi c 
environmen t  hav e t o d o wit h thei r  relationshi p t o th e 
origi n an d natur e o f  huma n culture ,  no t  t o 
environmenta l  influence s o n plants ,  animals ,  an d 
human being s a s individuals .  I n thei r  moder n 
history ,  the y belon g predominantl y no t  t o biological , 
but  t o geographic ,  socia l  an d politica l  thought . 
They hav e bee n forcefu l  an d influentia l  idea s i n 
explainin g cultura l  differences ,  nationa l  character , 
so-calle d earl y stage s i n th e histor y o f 
civilizations ,  th e philosoph y o f  history ,  th e origi n 
of  religions ,  i n universa l  histor y an d nationa l 
histories .  Thi s bod y o f  though t  tende d t o vie w 
peoples ,  cultures ,  an d civilization s a s somewha t 
passive ,  t o som e degre e o r  a t  som e perio d molde d b y 
environment ,  a s oppose d t o th e ide a o f  huma n being s 
as activ e modifier s o f  th e natura l  world .  Th e single , 
most  arrestin g fac t  abou t  determinis m an d geographi c 
influence s i s tha t  the y wer e vita l  an d stron g throug h 
th e greate r  par t  o f  th e 19t h century ,  i n a  perio d o f 
unprecedente d environmenta l  chang e b y huma n agency . 
What  ar e th e reason s fo r  thei r  powe r  an d 
persistence ? I t  i s  har d t o sa y precisely ,  bu t  I 
thin k th e antiquit y o f  suc h thinkin g ha d muc h t o d o 
wit h it .  Th e influenc e o f  environment ,  especiall y 
climate ,  ha s bee n an d stil l  i s  deepl y imbedde d i n 
popula r  belief .  Byro n use d i t  humorously .  Do n 
Juan' s mother ,  Inez ,  worrie d abou t  hi s philanderin g 
i n th e ho t  souther n climates ,  bu t  wa s no t  worrie d 
when unknow n t o he r  h e ha d a n affair ,  o f  al l  things , 
wit h Catherin e th e Grea t  (Ine z though t  sh e wa s merel y 
bein g maternal )  becaus e Russi a ha d a  col d climate . 
Throughou t  th e 18t h centur y th e chie f  emphasi s 
was o n th e influenc e o f  climate .  A  fres h star t  wa s 
made b y th e Germa n geographer ,  Car l  Ritter ,  a  fervi d 
believe r  i n th e desig n argument ,  wh o applie d i t  t o 
human histor y an d geography ,  arguin g tha t  th e Creato r 
had s o designe d th e earth' s surfac e includin g th e 
norther n an d souther n hemispheres ,  tha t  eac h 
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continen t  stimulate d an d brough t  ou t  somethin g 
differen t  i n people .  Th e Creato r  planne d tha t  th e 
human race ,  throug h thes e differen t  experience s i n 
differen t  continents ,  woul d develo p t o th e fulles t 
extent . 
The outstandin g wor k i n thi s fiel d i n th e 19t h 
century ,  however ,  i s  th e Anthropogeographi e o f 
Friedric h Ratze l  wh o i n th e opinio n o f  hi s admirer s 
and critic s wa s th e archetypa l  environmenta l 
determinist .  Th e firs t  volum e (1882 )  i s quit e 
environmentalists ,  th e secon d (1891 )  mor e open , 
revealin g wid e readin g i n th e literatur e o f  trave l 
and environmenta l  change .  On e idea ,  however ,  stand s 
out :  a s a  civilizatio n progresse s i t  become s more , 
not  les s dependent ,  o n it s environment .  He wa s 
convince d tha t  th e characte r  o f  a  peopl e depende d 
much o n it s rootednes s i n it s  soil .  Th e word , 
"Boden, "  ha s bee n a  powerfu l  on e i n moder n Germa n 
history . 
Determinism s inevitabl y falter ,  basicall y 
becaus e the y canno t  stan d u p t o clos e an d unrelentin g 
scrutiny ,  especiall y b y unfriendl y critics . 
Environmenta l  determinis m bega n t o falte r  i n th e lat e 
19t h century .  I t  was ,  however ,  stil l  stron g i n th e 
Unite d State s i n th e twentie s o f  thi s centur y largel y 
owin g t o Elle n Churchil l  Semple' s Influence s o f 
Geographi c Environmen t  (1911 )  an d th e writing s o f 
Ellswort h Huntington .  Semple' s boo k wa s a n 
adaptatio n no t  a  translatio n o f  Ratzel' s  mor e 
deterministi c chapter s whil e Huntingto n sough t  ou t 
th e influence s o f  climat e i n historica l  an d 
contemporar y civilizations . 
Thes e idea s wer e undermine d b y thre e 
developments :  th e eas y correlation s betwee n 
environmen t  an d peopl e collapse d wit h detaile d 
historica l  research .  Th e burgeonin g o f  th e 
ethnographi c literatur e whic h le d t o th e formulatio n 
of  th e cultur e concep t  ha d a  simila r  effect .  Th e 
thir d wa s th e overwhelmin g powe r  o f  huma n being s t o 
modify ,  transform ,  destro y nature ,  rathe r  tha n bein g 
controlle d b y it .  Th e criticis m culminate d i n th e 
wor k o f  Frenc h geographers ,  th e possibllists ,  wh o 
strongl y emphasize d history ,  pointe d t o possibilitie s 
offere d no t  dictate d b y environment ,  an d th e rol e o f 
human being s a s geographi c agents . 
The Human bein g a s Geographi c Agen t 
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Durin g my studie s o f  th e 19t h centur y histor y o f 
ecologica l  ideas ,  on e observatio n force d itsel f  upo n 
me.  I t  starte d a s a n annoyance .  I  coul d no t  stud y 
th e histor y o f  thes e concept s withou t  constantl y 
runnin g int o th e huma n rac e an d it s activitie s i n 
modifyin g an d destroyin g th e natura l  world . 
The ide a tha t  huma n being s ar e geographi c o r 
geologica l  agent s wa s probabl y firs t  formulate d i n a 
self-consciou s wa y b y Buffon .  H e divide d th e histor y 
of  th e eart h int o seve n epochs ,  i n th e las t  o f  whic h 
natur e i s aide d b y man .  I t  wa s late r  formulate d b y 
Lyel l  i n th e firs t  editio n o f  hi s Principle s o f 
Geolog y (1830-33 )  i n discussin g th e variou s agent s 
at  wor k i n fashionin g th e earth' s surface ,  includin g 
th e huma n race .  Althoug h h e change d hi s min d later , 
he the n considere d i t  a  comparativel y wea k geologica l 
agent . 
Wit h Buffo n an d Lyell ,  th e huma n rac e appear s a s 
an intruder ,  a  latecome r  i n th e earl y history .  I 
hav e th e feelin g tha t  th e ide a o f  th e huma n rac e a s 
an intrude r  becam e muc h stronge r  wit h th e abandonmen t 
of  traditiona l  eart h histor y base d o n th e Ol d 
Testament ,  th e sequenc e o f  th e antediluvian ,  th e 
flood ,  an d th e post-diluvia n periods .  I t  wa s 
replace d b y a  rudimentar y historica l  geolog y an d 
paleontology ,  lengthenin g th e ag e o f  th e earth ,  an d 
reinforcin g th e realizatio n tha t  huma n being s wer e 
rea l  latecomer s o n th e scene . 
I t  wa s no t  onl y th e ide a o f  th e huma n bein g a s 
an intrude r  tha t  wa s importan t  i n th e attemp t  t o giv e 
a conceptua l  framewor k fo r  observation s tha t  ha d 
accumulate d s o profusel y b y th e beginnin g o f  th e 19t h 
century .  We mus t  als o conside r  th e significanc e o f 
th e histor y o f  idea s concernin g th e gul f  betwee n 
human an d othe r  form s o f  life .  I t  woul d b e quit e a 
volume .  Xenophon' s Memorabili a o f  Socrate s woul d 
be a  goo d beginning ,  an d i t  coul d conclud e wit h 
Teilhar d d e Chardin' s Th e Phenomeno n o f  Man .  Th e 
human rac e i s no t  onl y a n intruder ,  bu t  a  uniqu e 
intruder ,  whethe r  thi s uniquenes s i s considere d th e 
resul t  o f  God' s creativ e act s o r  th e produc t  o f 
distinctiv e huma n endowment s lik e th e abilit y  t o 
accumulat e an d pas s o n knowledg e an d skills ,  a  highl y 
specialize d us e o f  th e senses ,  th e powe r  o f  speec h 
and writing ,  an d s o on .  Thoug h par t  o f  nature ,  huma n 
being s ar e als o apar t  fro m it .  Thei r  modifications , 
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replacements ,  destruction s ar e o f  a  differen t  orde r 
tha n thos e o f  othe r  livin g things ,  an d th e differenc e 
i s qualitative .  Beaver s an d huma n being s bot h buil d 
dams.  Th e beave r  build s instinctively ,  th e human s i n 
respons e t o a  nee d o r  suppose d need ,  helpe d b y a n 
accumulate d knowledg e o f  wate r  control . 
The bes t  exampl e o f  th e meetin g o f  ecologica l 
concept s wit h idea s o f  th e huma n bein g a s a  uniqu e 
geographi c agen t  i n th e histor y o f  natur e i s Georg e 
P.  Marsh' s Man an d Nature ,  firs t  publishe d i n 1864 . 
I  d o no t  wan t  t o giv e th e impression ,  however ,  tha t 
i t  wa s Mars h alon e wh o sa w wha t  ha d bee n an d wha t  wa s 
happening .  Mars h assume d a  balanc e an d harmon y i n 
natur e i f  uninterfere d with ,  an d th e huma n bein g a s 
uniqu e amon g man y othe r  agent s modifyin g it .  Th e 
buildin g block s whic h rescue d hi s wor k fro m bein g a 
compilatio n wer e (1 )  a  rejectio n o f  th e 
environmentalis m o f  geographer s lik e Ritte r  wh o 
though t  th e eart h mad e man .  Mars h sai d man mad e th e 
earth .  (2 )  a  rejectio n als o o f  traditiona l  theology . 
To accoun t  fo r  Go d throug h evidence s i n th e materia l 
worl d i s impruden t  an d impious .  Lowentha l  i n hi s 
biograph y quote s Mars h a s saying ,  "I t  i s  a  poo r 
divinit y whic h rest s it s clai m t o Godhea d o n th e 
instinct s o f  th e beave r  o r  th e sagacit y o f  th e ant. " 
(3 )  h e agree d abou t  th e uniqu e positio n o f  humanit y 
i n th e natura l  order .  "Man ,  i s i n bot h kin d an d 
degree ,  a  powe r  o f  a  highe r  orde r  tha n an y o f  th e 
othe r  form s o f  animate d life. "  (4 )  h e rejecte d th e 
vie w tha t  huma n being s ar e wea k geographi c agents . 
Let  me no w giv e example s fro m th e post-Darwinia n 
studie s I  hav e discussed .  Kerne r  vo n Marilau n wa s 
witnessin g th e passin g awa y o f  th e old ,  haunting , 
charmin g landscape s o f  th e grea t  Hungaria n plain . 
Railroad s wer e crossin g th e Alfol d i n al l  directions ; 
marshe s wer e bein g steadil y confined ;  fertil e field s 
replace d th e grass y steppe .  Many stepp e plant s wer e 
disappearin g befor e one' s eyes ,  grea t  flock s o f  bird s 
bi d th e regio n farewell ,  an d "th e beautifu l  romanc e 
of  wildnes s wil l  b e overwhelme d b y th e pros e o f  a 
utilitaria n culture. " 
I n concludin g hi s monograp h o n th e oyste r  beds , 
Mobiu s introduce d th e broade r  subjec t  o f  extinctions , 
mentionin g th e actua l  o r  threatene d extinctio n o f  th e 
dodo ,  turtles ,  th e beaver ,  an d th e Greenlan d whale . 
The overexploitatio n o f  th e oyste r  bed s wa s directl y 
relate d t o th e comin g o f  th e railroads .  Previousl y 
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th e peopl e wh o consume d oyster s live d nea r  th e beds , 
but  wit h th e ne w railroa d networks ,  the y coul d b e 
shippe d al l  ove r  Europe ,  increasin g tremendousl y th e 
number s o f  oyster-lovers .  Forbe s remarke d i n passin g 
tha t  th e fluviatil e lake s wer e exceptiona l  breedin g 
ground s fo r  livin g things ,  especiall y whe n the y ar e 
protecte d fro m th e filt h an d poiso n o f  town s an d 
factories .  Finall y i t  i s  wort h recordin g tha t  befor e 
Darwin ,  Wallace ,  Mars h an d th e others ,  Dicken s 
publishe d i n th e fift h chapte r  o f  Har d Time s (1854 ) 
hi s unforgettabl e descriptio n o f  Coketown ,  a 
devastatin g combinatio n o f  socia l  conformity , 
utilitaria n an d commercia l  values ,  an d ai r  an d wate r 
pollution . 
Subjective ,  Esthetic ,  an d Emotiona l  Attitude s t o 
Natur e 
I  believ e th e period ,  roughl y fro m th e middl e o f 
th e 18t h t o th e latte r  par t  o f  th e 19t h centurie s wa s 
one o f  a  rea l  efflorescenc e o f  writing s o n th e 
subjective ,  emotiona l  an d estheti c attitude s towar d 
nature .  Mos t  o f  th e idea s wer e old .  I t  wa s th e 
dept h an d exten t  t o whic h the y wer e explaine d tha t 
mattered .  I n preparin g thi s material ,  I  foun d mysel f 
rereadin g work s I  hav e no t  rea d sinc e my lat e teens , 
and earl y twenties ,  author s lik e Wordsworth ,  Scott , 
Byron ,  Keats ,  Goethe ,  Emerson ,  an d Cooper . 
Cooper' s novels,  especiall y Th e Deerslaye r  an d 
The Las t  o f  th e Mohicans ,  wer e standar d Christma s 
gift s fo r  b~oy s o f  my generation ,  an d I  rea d hi s 
novels ,  ignoran t  o f  th e Highe r  Criticis m o f  Mar k 
Twain .  I t  wa s wit h a  fa r  differen t  ey e tha t  I  rea d 
hi s pros e decade s later .  I  foun d i n Cooper' s 
Prairi e strikin g landscap e descriptions ,  I  rea d th e 
ol d trapper' s scornfu l  vituperatio n abou t  cuttin g 
down th e forests ,  an d Cooper' s essa y comparin g 
Europea n an d America n scenery . 
When I  wa s int o thi s material ,  I  mad e a 
discovery .  I  wa s i n th e middl e o f  things ,  th e perio d 
I  ha d chose n wa s par t  o f  a  continuity ,  an d I  wa s 
force d t o g o bac k i n time .  Thi s i s mos t 
disconcertin g whe n on e ha s se t  one' s min d o n goin g 
forward .  I  wa s drive n bac k t o Locke ,  an d th e reaso n 
was tha t  Lock e i n A n Essa y Concernin g Human 
Understandin g rejecte d th e existenc e o f  innat e 
ideas .  Thes e tw o wer e powerfu l  tool s i n expressin g 
feeling s an d attitude s towar d nature .  Locke' s 
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argument s becam e a n ope n doo r  fo r  appreciatin g th e 
beautie s o f  nature ,  firs t  throug h sight ,  an d the n 
throug h th e othe r  senses ;  an d th e associatio n o f 
idea s coul d b e vivi d an d stron g i n place s lik e lonel y 
crag s an d promontories ,  i n th e awesom e Alps ,  i n th e 
Roman Campagna ,  a t  Niagar a Falls .  Th e reactio n 
agains t  Lock e wa s equall y important .  I n Englis h 
literature ,  th e rejectio n o f  Lock e i s associate d 
primaril y wit h Coleridge .  H e an d other s wit h simila r 
views ,  wer e unwillin g t o credi t  th e sense s wit h suc h 
power s o f  perceptio n an d understanding ;  the y sa w a 
highe r  intuitiv e powe r  a t  work ,  whic h Coleridg e 
calle d Reason ,  superio r  t o th e lowe r  power s comin g 
fro m th e sense s whic h h e calle d th e Understanding . 
Simila r  idea s wer e i n Schellin g Naturphilosophi e an d 
thei r  argument s an d belief s ar e a t  th e hear t  o f  th e 
America n Transcendentalist' s  interpretatio n o f 
nature ,  quintessentiall y  i n Emerson' s Nature . 
I  foun d a n embarrassin g numbe r  o f  majo r  an d 
mino r  themes ,  bu t  I  wil l  no t  clutte r  u p thi s modes t 
effor t  b y listin g them .  I t  i s  worthwhile ,  however , 
t o giv e a  fe w example s o f  th e majo r  ones : 
1)  Th e poetr y an d pros e o f  th e perio d i s ful l  o f 
natura l  theolog y an d othe r  religiou s interpretation s 
of  nature .  Th e associatio n o f  idea s i s a  favorit e 
way o f  bridgin g th e ga p betwee n natur e an d th e mind . 
2)  Th e mysteriousnes s an d evocativ e powe r  o f 
natur e wa s als o a  powerfu l  theme ,  topic s tha t  fe d o n 
moonlight ,  ruins ,  an d ol d abbeys . 
3)  Th e sublime ,  th e beautiful ,  an d picturesqu e 
had man y example s i n scenery . 
4)  Reverie ,  fantasy ,  melancholy ,  meditation , 
especiall y i n place s whic h woul d induc e a n 
associatio n o f  ideas .  Nigh t  thought s prospere d too , 
especiall y th e Nigh t  Thought s o f  Young ,  an d i n 
Germany Novalis' s Hymns t o th e Night . 
5)  Contrast s betwee n pristin e natur e an d natur e 
wit h historica l  associations ,  th e mos t  popula r  bein g 
tha t  betwee n th e scener y o f  th e Ne w Worl d an d th e 
Old .  A  typica l  contras t  migh t  b e betwee n th e Roman 
Foru m an d it s environ s an d a  beautifu l  moonli t  lak e 
i n a  remot e untouche d America n wilderness . 
6)  Contrast s betwee n ar t  an d nature ,  ar t  i n th e 
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sens e o f  tha t  whic h i s mad e b y huma n beings .  Th e 
belie f  i n th e superiorit y o f  natur e ove r  ar t  goe s 
bac k t o th e ancien t  world .  A  variant ,  endlessl y 
mentione d i n thi s period ,  i s  th e contras t  betwee n th e 
cit y (art )  an d th e countr y wher e natur e i s mor e 
dominant ,  includin g th e frequen t  idealizatio n o f 
rura l  life ,  thoug h ther e ar e powerfu l  description s o f 
it s  agonie s i n Cowper ,  Crabbe ,  an d Clare . 
7)  Th e personificatio n o f  natur e an d ascribin g 
human emotion s t o inanimat e objects ,  wha t  Ruski n 
calle d th e Patheti c Fallacy .  I t  coul d b e use d 
humorousl y an d wit h strikin g an d touchin g effec t  a s 
when Hein e sa w th e mountain s lookin g a t  hi m 
earnestly ,  noddin g an d wishin g hi m bo n voyag e a s h e 
was crossin g th e Alp s int o Italy . 
8)  Ruin s an d th e evocativ e powe r  o f  ancien t 
buildings ,  whethe r  th e classica l  ruin s o f  Palmyra , 
Greec e an d Rome,  o r  th e dilapidate d abbeys ,  towers , 
and castle s o f  Northwester n Europe . 
9)  Th e huma n relationship s t o othe r  form s o f 
life .  Althoug h no t  a  dominan t  theme ,  cruelt y t o 
animal s lik e th e sport s o f  cockfightin g an d fo x 
huntin g wer e repugnan t  t o man y o f  thes e writer s wh o 
had lov e an d respec t  fo r  life .  Th e masterpiec e o f 
thi s genr e i n my opinio n i s Joh n Clare' s Th e Badger . 
10)  Th e ancien t  them e o f  th e instabilit y  an d 
evanescenc e o f  al l  thing s huma n i n contras t  wit h 
eterna l  natur e i s tirelessl y repeated .  I  cal l  i t 
th e Si c transi t  glori a mund i  theme . 
When I  wa s i n elementar y school ,  i t  wa s stil l 
approve d pedagog y fo r  pupil s t o memoriz e poems .  On e 
tha t  Mis s O'Neil l  ha d u s memoriz e wa s fro m Scott' s 
Lay o f  th e Las t  Minstrel ,  th e line s beginning , 
"BreaTEe s ther e th e man ,  wit h sou l  s o dead, /  Who 
neve r  t o himsel f  hat h said ,  Thi s i s my ow n my nativ e 
land? "  I  rea d thi s fro m a  fa r  differen t  perspectiv e 
i n preparin g thi s work .  Th e writer s o f  thi s perio d 
di d no t  inven t  patriotis m o r  nationalism ,  bu t  the y 
stresse d somethin g tha t  mad e the m mor e powerful .  I t 
was no t  onl y th e gloriou s deed s o f  th e past ,  th e 
saga s o f  earlie r  kings ,  th e dram a o f  defea t  an d 
victor y tha t  induce d lov e o f  country .  I t  wa s roote d 
i n th e soil ,  i n th e natur e the y love d an d wher e the y 
wer e born .  I t  need s n o emphasi s tha t  thi s ha s bee n 
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one o f  th e mos t  powerfu l  idea s i n moder n history . 
Conclusio n 
I  se t  abou t  o n thi s ras h ventur e knowin g ful l 
wel l  th e danger s ahead .  I t  woul d b e impossibl e t o 
finish ;  I  coul d onl y stop .  I n doin g it ,  I  hav e bee n 
reinforce d i n my origina l  hop e an d suspicion ,  tha t 
thes e fou r  subject s wit h thei r  subsidiar y idea s ca n 
greatl y enric h ou r  understandin g o f  wha t  ha s bee n 
involve d i n th e huma n relationshi p t o th e earth ,  no t 
onl y i n th e 19t h century ,  bu t  i n th e presen t  a s well , 
when humanit y an d th e eart h ar e i n fa r  greate r  peri l 
tha n th e gloomies t  hypochondria c o f  th e 19t h centur y 
eve r  suspected . 
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COMMENT:  ENVIRONMENTAL VALUES AND HISTORY 
Roderic k S .  Frenc h 
Georg e Washingto n Universit y 
Our  panelist s lon g ag o establishe d thei r 
excellenc e a t  thei r  craf t  a s historian s whic h free s 
us t o concentrat e o n th e subjec t  matte r  o f  th e panel , 
namely ,  "environmenta l  value s an d history. " 
Technica l  question s o f  scholarshi p ca n b e lef t  t o on e 
side .  What  i s a t  issue—"th e critica l  issue"—i s 
whethe r  thei r  investigation s hav e discovere d valu e 
tradition s i n ou r  histor y whic h migh t  lea d t o mor e 
ecologicall y responsibl e behavio r  today .  A s Joh n 
Opi e emphasized ,  environmenta l  histor y ha s bee n 
distinguishe d b y thi s mos t  basi c o f  existentia l 
concerns :  Ca n th e huma n specie s lear n s o t o modif y 
it s behavio r  tha t  eart h histor y wil l  hav e a  future ? 
On tha t  fundamenta l  score ,  I  d o no t  fin d thes e 
paper s encouraging .  The y surve y a  variet y o f 
creative ,  sometime s scientifi c  an d ofte n literaril y 
gifte d figure s wh o stan d o n th e margin s o f  th e 
histor y o f  th e las t  tw o hundre d years .  Fascinatin g 
and nobl e a s thes e figure s may be ,  I  se e ver y littl e 
i n thes e paper s t o persuad e me that ,  philosophicall y 
speaking ,  the y shoul d b e move d fro m th e margin s t o 
th e cente r  o f  ou r  culture .  Indeed ,  fo r  purpose s o f 
discussion ,  I  woul d asser t  tha t  th e mor e w e stud y th e 
well-know n work s o f  th e Transcendentalist s an d othe r 
alternativ e cultur e types ,  th e mor e w e se e wh y thei r 
worl d view s coul d neve r  serv e a s th e normativ e 
philosoph y fo r  a n ecologicall y responsibl e 
civilization . 
Prof .  Petull a may b e correc t  i n saying :  "Theor y 
can generat e practic e onl y whe n bot h ar e inspire d b y 
hope. "  Hi s pape r  close s wit h th e mor e qualifie d 
assertion :  "Withou t  justifie d hop e .  . .  th e 
practic e o f  histor y become s simpl y hopeless. "  I 
woul d lik e i n a  fe w word s t o indicat e wh y I  d o no t 
fin d th e ground s fo r  tha t  justifie d hop e enumerate d 
i n thes e papers . 
When I  firs t  rea d Trace s o n th e Rhodia n Shore , 
I  foun d almos t  everythin g persuasiv e excep t  th e 
fina l  periodlzation .  (Tha t  reservatio n relate s t o 
th e historiographica l  disput e betwee n th e camp s o f 
58 
« 
Car l  Becke r  an d Pete r  Gay regardin g th e "modernity " 
of  th e 18t h centur y whic h i s no t  immediatel y 
relevant. )  Lik e al l  o f  hi s othe r  reader s I  wa s 
delighte d t o lear n i n th e announcemen t  o f  thi s 
conferenc e tha t  h e ha d turne d hi s encyclopedi c 
curiosit y forwar d t o th e 19t h century .  However ,  I  a m 
not  similarl y delighte d b y wha t  h e ha s foun d there . 
Grante d thi s i s onl y a  preliminar y scoutin g report , 
but  th e impressio n i s alread y well-establishe d tha t 
th e centur y feature s a  hopelessl y inchoat e miscellan y 
of  partiall y  develope d philosophie s o f  th e 
mankind-natur e relationship . 
The firs t  sectio n o f  Prof .  Petulla' s essa y o n 
methodolog y offer s agai n hi s threefol d typolog y o f 
environmenta l  tradition s a s a  mean s o f  bringin g som e 
orde r  int o thi s conceptua l  jungle .  H e identifie s th e 
biocentric ,  ecologi c an d utilitaria n traditions—a s 
he ha d develope d the m i n hi s mos t  recen t  book . 
Perhap s we ca n us e hi s typolog y a s a  framewor k fo r 
th e discussio n o f  thes e papers ,  a s wel l  a s th e 
genera l  subject . 
To tak e jus t  on e moment  o n methodology ,  however , 
we shoul d notic e tha t  Prof .  Glacke n present s hi s 
finding s i n fou r  discret e categories ,  eac h 
represente d b y differen t  individuals .  I t  i s  a s i f 
he ha d plowe d fou r  field s an d raise d fou r  separat e 
crops .  What  i s mor e seriou s i s tha t  th e fourt h 
categor y whic h h e introduce s fo r  th e firs t  tim e i n 
thi s wor k i n orde r  t o d o justic e t o th e ninetent h 
century ,  namely ,  th e esthetic ,  i s  no t  integrate d wit h 
th e others .  I t  simpl y float s b y itsel f  an d i s 
treate d a s merel y subjective .  Thi s remind s u s tha t 
what  wa s los t  i n th e nineteent h centur y wa s th e 
unifie d se t  o f  sensibilitie s o f  th e eighteent h 
century ,  a s represente d i n th e integrate d worl d vie w 
of  Jefferson .  Tha t  eighteenth-centur y worl d vie w 
coul d no t  assimilat e eithe r  th e dat a o r  th e dynamis m 
generate d i n th e nineteent h century .  Moreover ,  a s 
Prof .  Petull a acknowledges ,  w e ar e no t  ye t  equipped , 
methodologically ,  t o recove r  th e los t  coherence .  Hi s 
bes t  advic e i s tha t  w e procee d b y "pilin g u p a  lo t  o f 
good examples "  o f  studie s fro m differen t  discipline s 
and hop e thereb y t o protec t  ourselve s fro m th e 
narrownes s o f  monodisciplinar y analyses .  I  suspec t 
thi s wil l  b e a  poin t  fo r  furthe r  consideratio n i n th e 
discussio n period . 
I  wil l  procee d no w t o comment  o n th e severa l 
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valu e tradition s a s presente d i n thes e papers . 
First ,  th e biocentri c tradition ,  define d a s a  worl d 
vie w whic h "place s valu e i n natur e fo r  itself. " 
Under  thi s rubric ,  tw o o f  th e paper s serv e u p th e 
Transcendentalists—again ,  bu t  wrongl y s o i n my 
opinion .  Th e notio n tha t  Transcendentalis m i s 
availabl e t o u s a s a  philosophica l  foundatio n fo r 
moder n environmentalis m i s on e o f  th e grea t 
unexamine d assumption s o f  ou r  movement .  Thi s 
delusio n i s easil y explained :  We nee d a n alternativ e 
philosophy .  The y wrote ,  an d wrot e well ,  abou t  natur e 
themes .  Thei r  countercultura l  antipath y fo r  th e 
commercialis m o f  bourgeoi s cultur e i s morall y 
appealing ,  etc. ,  etc .  Bu t  ou r  conventiona l 
assessmen t  o f  thi s schoo l  o f  though t  wil l  no t  stan d 
th e tes t  o f  analysis .  Moreover ,  th e uncritica l 
acceptanc e o f  thi s ide a i s blockin g th e developmen t 
of  a  trul y serviceabl e philosoph y fo r  contemporar y 
environmentalism . 
My counte r  interpretatio n ca n b e sketche d a s 
follows :  Th e ultimatel y damagin g fac t  abou t 
Transcendentalis m i s tha t  th e Transcendentalist s 
ultimatel y wer e no t  intereste d i n Nature . 
Transcendentalist s wer e intereste d i n natur e onl y a s 
a manifestatio n o f  th e divin e o r  a s a  materia l 
reflectio n o f  a  highe r  spiritua l  realit y o r  a s a 
teache r  o f  mora l  lessons .  Philosophica l  Idealism , 
whic h underlie s America n Transcendentalism ,  i s alway s 
seekin g t o apprehen d som e anteceden t  rationa l 
structur e o f  th e univers e behin d o r  abov e Nature . 
For  al l  th e tal k abou t  fres h experience s o f  natur e i n 
th e Concor d crowd ,  thei r  mod e o f  knowledg e i s alway s 
recollection .  Remember  Thoreau' s beautifu l  passag e 
i n Walde n wherei n h e say s h e i s "hinting "  a t  th e 
"cherishe d enterprises "  o f  hi s life .  " I  lon g ag o 
los t  a  hound ,  a  ba y horse ,  an d a  turtl e dove ,  an d a m 
stil l  o n thei r  trail .  . . .  I  hav e met  on e o r  tw o wh o 
had hear d th e hound ,  an d th e tram p o f  th e horse ,  an d 
eve n see n th e dov e disappea r  behin d a  cloud ,  an d the y 
seemed a s anxiou s t o recove r  the m a s i f  the y ha d los t 
the m themselves. "  A  secon d an d fina l  illustration , 
als o fro m Walden ,  woul d b e this :  "I f  w e rea d o f 
one man robbe d . . .  o r  on e mad do g kille d . . .  w e 
neve r  nee d rea d o f  anothe r  .  .  . .  T o a  philosophe r 
al l  new s . . .  i s  gossip. " 
Hence Thoreau' s surprisin g ambivalenc e regardin g 
travel .  H e wa s alway s caugh t  shor t  b y th e question : 
Why trave l  t o se e othe r  landscape s whe n wha t  on e 
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want s t o "see "  ca n b e learne d b y carefu l  observatio n 
i n th e precinct s o f  Concord ? Whateve r  mora l  trut h 
ther e may b e i n thi s insight ,  i t  ha s devastatin g 
consequence s fo r  th e valu e o f  experienc e an d fo r  th e 
stud y o f  nature .  We ca n loo k t o thes e Ne w Englander s 
fo r  th e origina l  philosophica l  basi s o f  th e 
well-know n Californi a maxim :  When yo u hav e see n 
throug h on e redwoo d tre e yo u hav e see n throug h the m 
all .  Tha t  may b e unfair .  Bu t  hav e yo u notice d tha t 
student s o f  Thorea u an d Emerso n ar e embarrasse d b y 
what  the y tak e t o b e lapses .  Thos e awkwar d instance s 
ar e no t  lapses . 
To suppor t  tha t  charge ,  I  woul d cit e Thoreau' s 
essay ,  "O n Walking. "  Th e piec e breathe s th e spiri t 
of  Manifes t  Destiny .  I n i t  h e baldl y support s th e 
righ t  o f  th e industriou s Anglo-Saxo n farme r  wit h hi s 
progressiv e agricultura l  method s t o disposses s th e 
lackadaisica l  India n husbandman .  I f  th e writing s o f 
th e Transcendentalist s wer e no t  sufficientl y 
persuasiv e wit h thei r  contemporarie s t o inhibi t 
imperialis m i n th e Ag e o f  Jackson ,  o f  wha t  us e ca n 
the y b e t o u s i n th e Ag e o f  Watt ? 
Transcendentalis m wa s no t  a  celebratio n o f 
Nature .  We shoul d hav e bee n warne d b y th e 
hierarchica l  structur e o f  Emerson' s firs t  essa y 
entitled ,  "Nature. "  Th e concer n o f  ecolog y woul d 
ran k n o highe r  tha n th e secon d o f  hi s level s o f  th e 
use s o f  nature .  Moreover ,  th e conclusio n o f  hi s 
analysi s was ,  i n hi s words ,  tha t  natur e wa s 
"degraded "  wit h regret .  An d tha t  firs t  essa y wa s th e 
hig h poin t  i n Emerson' s vie w o f  humans-in-nature ! 
The alienatio n o f  huma n an d non-huma n natur e gre w t o 
a melodramati c crescend o i n th e essay ,  "Fate. "  What 
went  wrong ,  philosophicall y speaking ? 
I n a  word ,  Emerso n bega n lif e wit h th e 
philosophica l  Idealist' s  assumptio n o f  a 
teleologicall y unifie d univers e o f  natur e an d 
history .  Hi s actua l  lif e experienc e destroye d tha t 
confidence .  H e cam e t o se e non-huma n natur e a s 
indifferen t  t o huma n purposes .  H e sa w tha t  thos e 
moral  an d symbolica l  meaning s attache d t o natura l 
fact s wer e no t  propertie s o f  natur e itsel f  bu t 
attribution s o f  huma n interpretation .  Th e onl y 
relationshi p ope n t o hi m wa s a  fatalisti c 
identificatio n wit h uncarin g nature . 
As Kennet h Burk e ha s written ,  Emerso n wa s 
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whistlin g i n th e dar k an d h e kne w tha t  h e wa s 
whistlin g i n th e dark .  Nietzsch e ha d no t  ye t 
announce d th e "Deat h o f  God "  bu t  th e odo r  o f 
putrefactio n wa s alread y i n th e air .  Th e divin e sou l 
of  Emerson' s Natur e ha d expired . 
Thi s las t  poin t  connect s wit h Professo r  White' s 
exhortatio n t o fin d " a viabl e equivalen t  t o animism " 
fo r  contemporar y men an d women.  I  agre e wit h Prof . 
Petull a tha t  th e reques t  i s strikingl y pu t  bu t 
misleadin g a s formulated .  Th e moder n equivalen t  t o 
animis m canno t  b e som e self-induce d re-inspiritin g o f 
natura l  object s o r  places .  Th e equivalen t  attitud e 
of  respec t  towar d natur e mus t  b e grounde d o n a n 
imaginativ e gras p o f  th e principle s o f  scientifi c 
ecology . 
That  bring s u s t o Prof .  Petulla' s secon d 
tradition ,  th e ecologic ,  whic h ha s ha d tw o grea t 
America n representatives ,  on e i n th e nineteent h 
centur y an d on e i n th e twentiet h century ,  Georg e 
Perkin s Mars h an d Ald o Leopold .  Havin g take n s o muc h 
tim e o n th e Transcendentalists ,  I  wil l  confin e mysel f 
t o a n unsupporte d observatio n o n th e limitation s o f 
Marsh . 
What  ca n w e lear n fro m G.  P .  Marsh ? We ca n 
learn ,  i n magnificen t  detail ,  ho w huma n actio n ha s 
modifie d th e fac e o f  th e earth .  Tha t  constitute s a n 
inspire d insight ,  on e tha t  i s invaluabl e t o th e 
necessar y re-educatio n o f  ou r  species .  But ,  i f  w e 
ask th e critica l  questio n o f  philosophica l 
anthropology ,  wha t  ough t  t o b e th e huma n rol e i n 
eart h history? ,  Mars h goe s silent .  H e canno t  answe r 
th e questio n becaus e h e ha s no t  mad e u p hi s min d a s 
t o whethe r  th e stor y o f  humanit y i s entirel y a  par t 
of  eart h histor y o r  a  stor y whic h begin s an d end s i n 
some real m o f  bein g whic h transcend s th e earth .  A s 
he pu t  i t  rhetoricall y i n th e conclusio n o f  hi s grea t 
study ,  h e coul d no t  sa y whethe r  man wa s o f  natur e o r 
abov e natur e becaus e h e didn' t  hav e enoug h evidence . 
Presumably ,  b y now ,  h e ha s foun d th e missin g data . 
What  i s "natural "  fo r  human s i s no t  fixe d b y 
"nature. "  Jean-Pau l  Sartr e wa s fundamentall y righ t 
i n hi s slogan :  We ar e th e on e creatur e whos e 
existenc e precede s th e definitio n o f  it s  essence . 
Ther e i s n o primordia l  equilibriu m t o b e restore d 
whic h woul d resolv e ou r  alientatio n i n passivity .  We 
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ar e th e active ,  self-definin g animal ,  condemne d t o 
th e freedo m o f  perpetuall y redefinin g ou r  nature . 
Ecologica l  innovatio n o r  "intervention "  i n thi s sens e 
stop s onl y wit h ou r  death .  Th e poin t  ca n b e mad e i n 
Ald o Leopold' s language .  Thinkin g lik e a  mountai n i s 
a grea t  achievemen t  o f  imaginativ e intelligence .  Th e 
iron y i s tha t  wherea s men ca n lear n t o thin k lik e 
mountains ,  th e latte r  canno t  reciprocat e th e favor . 
Paradoxically ,  wha t  appear s initiall y  t o b e a n 
exercis e i n ecologica l  humilit y  turn s int o a 
confirmatio n o f  ou r  natura l  uniqueness . 
So,  i n th e end ,  ou r  colleague s fo r  al l  thei r 
foragin g hav e no t  salvage d muc h t o nouris h a  robust , 
ecologicall y constructive ,  conceptio n o f  eart h 
history .  Bu t  hav e the y exhauste d ou r  cultura l 
reserves ? No t  i n my opinion .  A s I  hav e sai d 
elsewhere ,  w e hav e a  fa r  mor e serviceabl e alternativ e 
availabl e t o u s i n America n Pragmatism ,  th e firs t 
majo r  post-Darwinia n schoo l  o f  philosophy .  Dewey' s 
assertion ,  fo r  example ,  tha t  "huma n interventio n fo r 
th e sak e o f  affectin g end s i s n o interference "  i n 
natur e i s no t  a  warran t  fo r  imperia l  behavio r  o n ou r 
part .  I t  heighten s ou r  responsibilit y  fo r  th e fat e 
of  th e earth— a fat e no w see n a s trul y share d b y al l 
eart h life . 
We shoul d al l  hop e tha t  Prof .  Glacke n wil l 
continu e hi s investigation s t o th e clos e o f  th e 
nineteent h centur y whic h wil l  brin g th e Pragmatist s 
int o hi s purview .  I_f _ h e conclude s tha t  they ,  too , 
ar e inadequat e philosopher s o f  mankind-in-nature , 
the n we ar e i n troubl e i n th e 1980s—eve n mor e deepl y 
so tha n h e suggeste d i n hi s sombe r  closin g lines . 
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GAIA:  ENVIRONMENTAL PROBLEMS I N CHTHONIC PERSPECTIVE 
J.  Donal d Hughe s 
Universit y o f  Denve r 
We ar e tol d tha t  whe n th e kin g o f  th e Persian s 
travele d throug h an y o f  hi s numerou s an d wide-flun g 
provinces ,  h e pointedl y observe d th e conditio n o f  th e 
land .  Wher e a  landscap e wa s well-cultivate d an d 
thickl y plante d wit h trees ,  h e rewarde d th e loca l 
governo r  wit h honors ,  gifts ,  an d expande d territory ; 
but  wher e h e foun d neglecte d fields ,  deforestation , 
and deserte d lands ,  h e remove d th e governo r  fro m 
offic e an d replace d th e miscrean t  wit h a  bette r 
administrator .  S o th e kin g judge d th e wort h o f  hi s 
appointee s b y th e car e the y gav e t o th e land ,  an d 
thu s t o it s inhabitants ,  believin g thi s jus t  a s 
importan t  a s maintainin g a  garriso n fo r  defens e o r  a 
good flo w o f  taxes .  Th e principle s see m clear :  a 
governo r  wh o care s fo r  th e eart h an d ca n cop e wit h 
environmenta l  problem s ca n b e truste d t o gover n well , 
and th e qualit y o f  a n administratio n ca n b e judge d b y 
th e stat e o f  th e environmen t  i n it s territory . 
Thi s stor y come s t o u s fro m th e Economic s o f 
Xenophon,[l ]  a  Gree k wh o kne w th e Persia n Empir e a t 
firs t  hand ,  sinc e h e ha d marche d throug h abou t  hal f 
of  i t  a t  th e hea d o f  a  mercenar y army .  H e wa s als o a 
farme r  wh o kne w th e lan d an d ho w i t  respond s t o 
treatmen t  o f  ever y kind .  He summed u p hi s experienc e 
of  huma n relationshi p t o th e eart h i n a  memorabl e 
sentence :  "Eart h i s a  goddes s an d teache s justic e t o 
thos e wh o ca n learn ,  fo r  th e bette r  sh e i s served , 
th e mor e goo d thing s sh e give s i n return."[2 ] 
A ke y t o Classica l  Gree k an d Roman lan d ethic s 
and view s o f  environmenta l  problem s i n a  perio d o f 
decisiv e importanc e t o th e late r  histor y o f  th e worl d 
can b e foun d i n thi s sentence .  Specifically ,  i t  i s 
t o b e foun d i n a n examinatio n o f  th e concep t  o f 
Earth :  th e Gree k Gai a o r  Ge ,  th e Lati n Tellu s 
or  Terra ,  an d th e relate d ide a o f  cosmos ,  a s i t 
develope d throug h ancien t  history .  N o othe r  ide a i s 
so centra l  t o th e understandin g o f  environmenta l 
histor y i n thi s age ,  o r  probabl y an y ag e i n th e 
histor y o f  mankind .  Indee d on e possibl e meanin g o f 
th e wor d "earth "  i n classica l  literatur e i s 
"environment. "  Bu t  th e ancient s seldo m use d th e wor d 
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i n th e passive ,  inanimat e sens e tha t  ofte n 
emasculate s th e wor d "environment "  i n moder n use . 
The Greek s an d Romans spen t  mos t  o f  thei r  live s 
outdoors ,  developin g thei r  idea s o f  eart h i n activ e 
interpla y wit h th e livin g worl d o f  nature .  The y 
ofte n spea k fro m a  poin t  o f  vie w tha t  i s chthonic , 
whic h means ,  t o translat e th e wor d literally ,  earthy . 
And th e chthoni c vie w doe s no t  dra w a  shar p 
distinctio n betwee n huma n lif e an d th e lif e o f 
nature ,  bu t  see s huma n being s a s childre n o f  Earth , 
sharin g i n he r  lif e an d he r  nature .  Instea d o f  mer e 
"environment, "  then ,  the y sa w Eart h a s a  prima l 
goddes s o r  a  vas t  livin g physica l  being .  I f  sh e 
demands worshi p i t  i s  no t  jus t  i n th e conventiona l 
sens e bu t  i n th e for m o f  goo d husbandr y a s well ,  an d 
she ca n bot h rewar d goo d servic e an d punis h 
carelessness . 
Thi s pape r  wil l  examin e thre e majo r  classica l 
conception s o f  th e earth :  first ,  th e traditiona l 
vie w o f  Eart h a s a  goddess ;  second ,  th e vie w 
develope d i n th e sixt h centur y B.C .  an d afterward s b y 
some philosopher s tha t  Eart h i s a  livin g organism ; 
and third ,  th e view ,  consisten t  wit h eac h o f  th e tw o 
previous ,  tha t  eart h exist s i n reciproca l  balanc e 
wit h he r  huma n inhabitant s an d respond s t o thei r 
treatmen t  i n positiv e an d negativ e way s tha t  ar e 
appropriat e an d just .  Thi s thir d vie w i s basi c t o 
th e lan d ethi c enunciate d b y th e agricultura l 
writers . 
Eart h a s a.  Goddes s 
When Xenopho n says ,  "eart h i s a  goddess, "  h e i s 
articulatin g th e dominan t  traditiona l  imag e o f  th e 
earth .  Eart h t o th e classica l  Greek s an d Romans i s 
th e oldes t  goddess ,  th e all-mother ,  Ge_ mete r  panton , 
Terr a Mater ,  Mothe r  Earth .  Plutarc h put s i t  thi s 
way:  "Th e nam e o f  Eart h i s dea r  .  .  .  an d preciou s 
t o ever y Greek ,  an d i t  i s  a  custo m t o rever e he r  lik e 
any othe r  deity."[3 ]  Th e antiquit y o f  earth-worshi p 
i s hinte d i n th e Suppliant s o f  Aeschylus ,  wher e th e 
repeate d cry ,  "M a Ga ,  Ma Ga, "  [4 ]  th e simples t  for m 
of  th e nam e "Mothe r  Earth, "  probabl y echoe s ancien t 
ritual .  Th e perceptio n o f  eart h a s a  goddes s ca n b e 
trace d eve n farthe r  back ,  int o th e prehistor y o f  th e 
Mediterranea n lands .  Culture s tha t  ha d n o writin g 
carve d figure s o f  a  broad-bosome d mothe r  goddes s i n 
wood,  bone ,  an d stone ,  ofte n symbolicall y 
incorporatin g masculin e elements ,  apparentl y s o tha t 
65 
she coul d giv e birt h o f  herself .  He r  imag e o n wall s 
and seal s i s surrounde d b y figure s o f  animals ,  birds , 
and trees .  I n th e earlies t  o f  thes e representation s 
no masculin e god s ar e portrayed ,  an d whe n the y 
finall y appea r  the y ar e smaller ,  subsidiar y figures , 
th e son s an d lover s o f  th e Grea t  Goddess .  S o i t  wa s 
among th e Minoan s o f  Crete ,  whos e statue s o f  th e 
bare-breaste d goddes s holdin g snakes ,  th e oldes t  o f 
earth-symbols ,  ar e s o deservedl y famous . 
Wit h th e Mycenaea n Greeks ,  w e reac h a n 
historica l  perio d wher e we ca n begi n t o rea d record s 
scratche d o n cla y tablet s i n th e scrip t  calle d Linea r 
B.  Her e th e goddes s i s calle d Wanaka ,  Coi r  Lady ,  t o 
whom tract s o f  agricultura l  lan d wer e dedicated .  Sh e 
i s picture d receivin g offering s fro m men an d women 
includin g animal s an d th e produc e o f  th e soil . 
Our  firs t  detaile d evidenc e o f  ho w th e earl y 
Greek s viewe d th e eart h goddes s come s fro m poetr y o f 
th e Archai c Period ,  particularl y Hesio d an d th e 
Homeri c Hymns .  I n th e beginning ,  the y tel l  us ,  wa s 
wide-bosome d Earth ,  mothe r  o f  god s an d men ,  animal s 
and plants .  Sh e nourishe s an d care s fo r  al l 
creature s a s he r  ow n children .  Fro m he r  al l  thing s 
spring ;  t o he r  retur n al l  thing s tha t  die .  He r 
creativ e womb bor e al l  tha t  is ,  includin g firs t  o f 
al l  th e sk y an d al l  tha t  i t  contains ;  th e star s an d 
al l  th e world s ar e he r  children ,  no t  thi s worl d 
alone .  Many o f  he r  offsprin g ar e monsters ,  lik e th e 
one-eye d Cyclop s an d hundred-hande d Briareos ;  he r 
fecundit y ha s a  dar k side .  Indeed ,  Eart h hersel f 
contain s th e underworld ,  whic h ca n b e see n i n on e wa y 
as a  vas t  uteru s bu t  i n anothe r  wa y a s th e common 
tomb o f  al l  th e dead .  We ar e bor n fro m her ,  w e ar e 
nourishe d b y her ,  an d w e retur n t o he r  whe n we die . 
Eart h i s portraye d b y th e poet s i n tw o aspects , 
cultivate d an d wild .  Two Homeri c Hymns celebrat e 
her :  one ,  "T o Eart h th e Mothe r  o f  All, "  speak s o f 
ric h tille d lan d respondin g t o huma n labor : 
Mistress ,  fro m yo u com e ou r  fin e childre n 
and bountifu l  harvests ; 
Your s i s th e powe r  t o giv e mortal s lif e an d 
t o tak e i t  away . 
Happy i s h e upo n who m you r  glanc e fall s 
wit h favor , 
Findin g hi m worthy ;  t o hi m com e al l  thing s 
i n abundance . 
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Hi s life-givin g acre s o f  cornlan d a t 
harves t  ar e heavil y laden , 
Cattl e aboun d i n hi s pastures ,  hi s hous e i s 
fille d wit h goo d things.[5 ] 
The other ,  "T o th e Mothe r  o f  th e Gods, "  i s  a  wil d 
poem tha t  sing s o f  he r  deligh t  i n "th e howlin g o f 
wolve s an d bright-eye d lion s amon g echoin g hill s  an d 
foreste d canyongs."[6 ]  I n thes e line s we hea r  th e 
deep pas t  resounding .  Eart h i s no t  jus t  th e mediu m 
of  th e farmer' s toil ,  bu t  provide s foo d an d fertilit y 
fo r  th e flock s o f  th e herders ,  an d als o th e wil d 
animal s an d plant s whos e abundanc e support s peopl e 
who liv e b y hunting ,  gathering ,  an d fishing.[7 ] 
The Greek s o f  th e classica l  perio d maintaine d 
tradition s o f  closenes s t o th e earth .  The y calle d 
themselve s "earthborn "  o r  "autochthonous, " 
particularl y thos e who ,  lik e th e Athenians ,  trace d 
thei r  ancestr y bac k t o th e Mycenaean s o n thei r  ow n 
soil .  Deucalio n an d Pyrrh a repopulate d th e eart h 
afte r  th e mythologica l  Grea t  Floo d b y castin g stones , 
"th e bone s o f  thei r  mother,"[8 ]  ove r  thei r  shoulders , 
and Eart h gav e instan t  birt h t o huma n beings .  Athen s 
remembere d he r  earlies t  king s a s son s o f  Mothe r 
Earth ,  s o intimatel y connecte d wit h thei r  chthoni c 
origi n tha t  the y wer e sai d t o b e serpent-forme d i n 
thei r  lowe r  parts .  Th e mor e old-fashione d amon g 
Athenian s gathere d thei r  lon g hai r  wit h golde n clasp s 
shape d lik e cicadas ,  thos e insect s tha t  ca n b e see n 
emergin g fro m th e eart h i n springtime ,  t o symboliz e 
tha t  the y wer e "childre n o f  Earth ,  wh o sustaine d 
them .  "[9 ]  Th e Romans ha d simila r  feelings ;  Lucretiu s 
says ,  "th e Eart h deserve s th e name o f  Mother ;  b y 
hersel f  sh e mad e th e rac e o f  men."[10 ] 
Earth' s relationshi p t o th e othe r  ancien t  god s 
was no t  alway s peaceful .  Th e Greek s an d Romans wer e 
descendant s o f  invader s wh o worshippe d a  pantheo n o f 
warrio r  sk y gods ,  predominantl y male ,  an d brough t 
the m wit h the m int o th e Mediterranea n lands .  Th e sk y 
gods becam e th e Olympians ;  Hesio d worke d the m int o 
hi s Theogon y a s grandchildre n o f  Mothe r  Eart h who m 
she aide d t o overthro w th e olde r  gods .  Everywher e 
shrine s o f  Eart h wer e rededicate d t o th e worshi p o f 
th e upstarts ,  Zeu s o r  Apoll o mos t  often .  Bu t  th e ol d 
religio n wa s no t  supplante d totall y b y th e new . 
Chthoni c religio n continue d besid e th e Olympia n a s a n 
alternativ e wa y o f  relatin g t o th e gods .  Theologian s 
who trie d t o reconcil e th e tw o joine d the m wit h th e 
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imag e o f  sexua l  union .  Zeu s a s weather-go d too k th e 
rol e o f  th e cloud y figur e Ouranos ,  Gaia' s so n an d 
consor t  wh o ha d suffere d a  cosmi c emasculation .  No w 
Zeus coul d sen d th e fertilizin g rai n an d caus e Eart h 
t o conceive ;  h e coul d b e father ,  sh e mother .  "Th e 
rai n fallin g fro m th e beautifu l  sk y impregnate s th e 
earth ,  s o tha t  sh e give s birt h t o plant s an d grai n 
fo r  beast s an d men."[11 ]  A  statu s o f  Ge o n th e 
Acropoli s showe d he r  implorin g Zeu s fo r  rain.[12 ] 
But  i n spit e o f  o r  becaus e o f  suc h attempt s a t 
harmonizing ,  th e chthoni c perspectiv e o n th e worl d 
remaine d an d eve n infiltrate d Olympia n religion . 
At  thi s poin t  w e ca n loo k a t  th e environmenta l 
dimensio n o f  ancien t  worship .  Among th e earlies t 
place s o f  worshi p o f  Mothe r  Eart h wer e cave s wher e 
offering s coul d b e place d insid e he r  bod y i n ritua l 
enactmen t  o f  sexua l  fertilization ,  o r  spring s wher e 
her  life-givin g water s emerge d lik e mil k fro m 
materna l  breast s o r  menstrua l  flow .  Othe r  place s 
hol y t o Eart h wer e groves ,  sinc e tree s wer e regarde d 
as daughter s o f  Earth ,  growin g fro m an d remainin g 
roote d i n her .  An y natura l  are a se t  asid e fo r 
worshi p wa s a  temeno s o r  bounde d sanctuary .  Withi n 
i t  nothin g natura l  coul d b e disturbed ;  n o tree s cut , 
no woo d removed ,  n o animal s hunte d no r  fis h caught . 
Obviousl y thi s ha d som e effec t  i n preservin g area s o f 
th e ancien t  landscap e fro m environmenta l  damage . 
Vincen t  Scull y wrot e a  perceptiv e boo k calle d Th e 
Earth ,  th e Temple ,  an d th e God s i n whic h h e 
demonstrate d tha t  th e choic e o f  locatio n fo r  temples , 
theatres ,  athleti c stadia ,  an d healin g sanctuarie s 
was determine d b y carefu l  observatio n o f  th e 
conformatio n o f  th e earth' s surfac e an d th e shape s 
and direction s o f  topographica l  feature s visibl e fro m 
th e sites .  Tha t  is ,  Mothe r  Eart h hersel f  wa s allowe d 
t o mak e th e choic e o f  th e sitin g an d orientatio n o f 
any importan t  structur e dedicate d no t  onl y t o 
herself ,  bu t  t o an y o f  th e gods .  Anyon e visitin g 
thes e place s shoul d b e consciou s o f  thei r  grea t 
natura l  beauty ,  bu t  Scull y note d tha t  particula r 
shape s o f  hill s  an d notche s o n th e horizon , 
especiall y whe n thes e sugges t  feminin e an d masculin e 
images ,  almos t  determin e th e spo t  selected.[13 ] 
Gaia' s shrine s wer e oracular :  a  worshippe r 
coul d slee p i n on e o f  the m an d expec t  t o receiv e th e 
dream s sh e sent .  Als o chthoni c wer e initiatio n 
mysterie s wher e men an d women cam e t o b e integrate d 
int o th e grea t  cycle s o f  nature :  seedtim e an d 
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harvest ,  reproductio n an d birth ,  throug h 
identificatio n wit h th e goddess ,  a s a t  Eleusis .  Her e 
th e lif e an d deat h o f  mortal s wa s identifie d wit h th e 
sowin g an d growt h o f  th e crop s tha t  ca n b e see n ever y 
year .  Peopl e di e an d ar e burie d i n th e earth ,  a s 
seed s ar e plante d i n th e soil .  Bu t  a s seed s sen d 
fort h shoot s i n respons e t o healin g moisture ,  the y 
believed ,  s o thos e wh o wer e initiate d int o th e 
mysterie s woul d flouris h agai n an d liv e a  happ y lif e 
among th e dea d unde r  th e hollo w earth ,  confiden t 
becaus e the y "kne w th e en d o f  lif e an d it s god-sen t 
beginning."[14 ] 
Almos t  ever y goddes s incorporate s th e archetyp e 
of  Gai a i n som e way,[15 ]  a s Demeter ,  goddes s o f 
grain ,  an d he r  daughte r  Persephone ,  th e deitie s o f 
th e mysterie s o f  Eleusis ,  clearl y do .  Artemi s i s 
"Mistres s o f  Beasts "  an d "th e wil d wood. "  Rhe a o r 
Cybel e i s "Mothe r  o f  th e Gods. "  Her a i s a  mothe r  wh o 
seasonall y renew s he r  virginit y an d give s birt h 
parthenogeneticall y t o monsters ,  a s Eart h hersel f  ha d 
done .  Athen a i s nurture r  o f  childre n an d calle d 
"Mother, "  althoug h a  perpetua l  virgin ,  an d he r 
attribute s includ e th e earth-symbol s o f  oliv e tree , 
owl ,  an d serpent . 
But  th e goddes s mos t  closel y an d importantl y 
associate d wit h Gai a i s Themis ,  he r  daughter .  I n 
fact ,  on e ca n cal l  Themi s th e alte r  eg o o f  Gaia : 
Aeschylu s make s Prometheus ,  he r  son ,  sa y tha t  sh e i s 
th e sam e goddess.[16 ]  Worshi p wa s give n t o Ge-themi s 
at  Delph i  an d Athens.[17 ]  No w thi s i s ver y 
interestin g becaus e Themi s i s goddes s o f  law ,  o f 
justice .  Why shoul d thi s b e a n attribut e o f 
Earth?[18 ] 
I t  i s  becaus e Eart h ha s he r  ow n law ,  a  natura l 
la w i n th e origina l  sens e o f  thos e words ,  deepe r  tha n 
human enactment s an d beyon d repeal .  I t  i s  no t  th e 
justic e o f  huma n morality ;  i t  i s  writte n i n th e 
natur e o f  things .  "Eart h i s a  goddes s an d teache s 
justic e t o thos e wh o ca n learn ,  fo r  th e bette r  sh e i s 
served ,  th e mor e goo d thing s sh e give s i n 
return."[19 ]  Who trea t  he r  wel l  receiv e blessings ; 
who trea t  he r  il l  suffe r  privation ,  fo r  sh e give s 
wit h evenhande d measure .  Eart h forgives ,  bu t  onl y t o 
a certai n point ,  onl y unti l  th e balanc e tip s an d the n 
i t  i s  to o late :  famine ,  disease ,  disaster ,  an d deat h 
come t o thos e wh o upse t  he r  balanc e ar m an d t o thei r 
children .  Thi s i s Gaia' s vie w o f  environmenta l 
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problems . 
Ancien t  histor y an d mytholog y ar e ful l  o f 
storie s i n whic h Eart h ha s he r  reveng e o n thos e wh o 
har m he r  o r  th e creature s sh e protects .  Ecologica l 
sin s mee t  wit h ecologica l  punishments .  Erysichthon , 
whose nam e mean s "teare r  o f  earth, "  cu t  dow n a  tre e 
inhabite d b y a  drya d i n spit e o f  th e tree-spirit' s 
protests ;  sh e complaine d t o Mothe r  Earth ,  wh o 
afflicte d hi m wit h insatiabl e hunger .  Orio n boaste d 
tha t  h e woul d kil l  al l  th e animal s i n th e world . 
Thi s to o wa s reporte d t o Mothe r  Earth ,  wh o sen t  a 
monstrou s scorpio n t o stin g hi m t o death .  Toda y the y 
ar e constellation s opposit e on e anthe r  i n th e sky . 
Oedipus '  rul e o f  Thebe s wa s sinfu l  (althoug h som e 
woul d say ,  unconsciousl y so )  bu t  w e mus t  no t  forge t 
tha t  h e kille d th e Sphinx ,  on e o f  Earth' s monstrou s 
offsprin g an d probabl y a n endangere d species .  A 
resul t  o f  thi s wa s tha t  bligh t  hi t  th e crop s growin g 
on th e lan d h e ruled .  Ther e i s eve n a  referenc e t o 
overpopulation :  Themi s planne d th e Troja n War  wit h 
Zeus i n orde r  t o thi n ou t  th e teemin g tribe s tha t 
wer e oppressin g th e surfac e o f  Mothe r  Earth.[20 ] 
Hesio d an d other s war n agains t  pollutio n a s a 
religiou s violation .  Th e fac t  tha t  Columell a ha d t o 
put  fort h a n argumen t  tha t  plowin g i s no t  th e 
woundin g o f  Mothe r  Eart h b y he r  childre n show s tha t 
ther e wer e thos e wh o though t  i t  was ,  an d probabl y 
feare d he r  revenge.[21 ] 
And th e fea r  o f  Gaia' s reveng e wa s n o ligh t 
matte r  i n ancien t  times .  Fo r  thoug h sh e care s fo r 
al l  creature s a s he r  children ,  the y believed ,  an d 
provide s foo d fo r  ever y livin g thing ,  sh e als o know s 
tha t  th e dropping s o f  cattl e manur e he r  tree s an d th e 
bodie s o f  men ar e humu s fo r  th e gras s o f  th e plains . 
At  time s sh e i s arbitrar y an d violent ;  th e volcan o 
to o i s he r  voice .  Bu t  i n Gaia' s reveng e i s n o 
vindictivenes s a t  all ,  onl y th e deepes t  an d mos t 
natura l  working .  Thos e wh o lear n an d obe y he r  law s 
hav e th e bes t  chance ,  i n th e word s o f  th e Homeri c 
Hymn,  t o se e "thei r  son s exul t  wit h ever-fres h 
delight ,  an d thei r  daughter s i n flower-lade n band s 
pla y an d ski p merril y  ove r  th e sof t  flower s o f  th e 
field .  Thu s i t  i s  wit h thos e who m yo u honor ,  0  hol y 
goddess ,  bountifu l  spirit."[22 ] 
Eart h a s a_ Livin g Organis m 
The secon d importan t  ancien t  conceptio n o f  th e 
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eart h i s tha t  sh e i s a  vas t  livin g organism .  Fo r  th e 
Greek s thi s wa s a  natura l  ste p fro m seein g he r  a s a 
goddess .  Farnel l  says ,  "th e worshi p o f  th e earth , 
conceive d i n som e wa y a s animat e o r  personal ,  wa s a 
universa l  fac t  i n huma n religio n i n certai n stage s o f 
human life."[23 ]  I f  th e ide a o f  Eart h a s goddes s 
stresse d th e persona l  image ,  th e concep t  o f  Eart h a s 
organis m stresse d th e animat e image . 
Severa l  year s ago ,  artificia l  satellite s wer e 
place d i n synchronou s orbit s aroun d ou r  plane t  an d 
made time-laps e motio n picture s o f  on e sid e o f  th e 
Earth .  I  remembe r  my sens e o f  wonde r  a t  seein g thi s 
beautifu l  changin g atmospher e fo r  th e firs t  tim e a s a 
whole .  A s th e terminato r  betwee n da y an d nigh t  swep t 
repeatedl y acros s th e globe ,  th e cloud s move d i n 
variegate d patterns .  Weathe r  front s marche d i n 
processio n acros s th e norther n continent s an d a  grea t 
cycloni c stor m revolve d i n th e Atlantic .  I t  struc k 
me immediatel y tha t  wha t  I  wa s seein g wa s a  giganti c 
syste m o f  circulation ,  lik e th e streamin g cytoplas m 
of  a  cell .  I t  looke d unmistakabl y organi c an d alive . 
Thi s vie w o f  th e whol e atmospher e a s a  moving , 
literall y breathin g syste m di d eve n mor e tha n th e 
photograph s o f  a  spherica l  jewe l  hangin g motionles s 
i n space ,  o r  th e time-laps e film s show n ever y da y i n 
television ,  whic h zoo m i n to o closel y o n ou r  ow n 
segment  o f  th e plane t  an d superimpos e a  gri d o f  stat e 
boundarie s tha t  mar  Earth' s natura l  cycles ,  t o 
convinc e me tha t  we ar e no t  jus t  livin g mote s o n a 
vas t  minera l  ball ,  bu t  tha t  th e Eart h itsel f  i s 
alive . 
Thi s i s th e hypothesi s o f  Jame s E .  Lovelock ,  th e 
Britis h atmospheri c chemist ,  wh o describe d it s 
developmen t  an d namin g i n thes e words : 
I t  appeare d t o u s tha t  th e Earth' s 
biospher e i s abl e t o contro l  a t  leas t  th e 
temperatur e o f  th e Earth' s surfac e an d th e 
compositio n o f  th e atmosphere .  Prim a 
facie ,  th e atmospher e looke d lik e a 
contrivanc e pu t  togethe r  co-operativel y b y 
th e totalit y o f  livin g system s t o carr y ou t 
certai n necessar y contro l  functions .  Thi s 
le d t o th e formulatio n o f  th e propositio n 
tha t  livin g matter ,  th e air ,  th e oceans , 
th e lan d surfac e wer e part s o f  a  gian t 
syste m whic h wa s abl e t o contro l 
temperature ,  th e compositio n o f  th e ai r  an d 
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sea ,  th e p H o f  th e soi l  an d s o o n a s t o b e 
optimu m fo r  surviva l  o f  th e biosphere .  Th e 
syste m seeme d t o exhibi t  th e behavio r  o f  a 
singl e organism ,  eve n a  livin g creature . 
One havin g suc h formidabl e power s deserve d 
a nam e t o matc h it ;  Willia m Golding ,  th e 
novelist ,  suggeste d Gaia—th e name give n b y 
th e ancien t  Greek s t o thei r  Eart h 
goddess.[29 ] 
Golding' s choic e o f  th e nam e Gai a fo r  th e livin g 
entit y o f  Eart h i s particularl y appropriate ,  becaus e 
some o f  th e ancien t  philosopher s enunciate d a  theor y 
of  th e cosmo s whic h i s no t  fa r  fro m th e moder n "Gai a 
hypothesis. "  Plat o affirme d tha t  th e worl d i s "tha t 
Livin g Creatur e o f  whic h al l  othe r  livin g creatures , 
severall y an d generically ,  ar e portions."[25 ] 
The ide a o f  a  living ,  sentien t  cosmo s i s no t  a n 
isolate d vie w amon g philosophers ,  bu t  a  dominan t 
theme .  I t  emerge d firs t  amon g th e Pythagoreans ,  wh o 
hel d tha t  th e worl d i s spherical ,  animate ,  ensoule d 
and intelligent .  The y emphasize d th e cyclica l 
interpla y an d balanc e o f  th e element s an d creature s 
withi n th e organi c unit y o f  th e world .  Empedocle s 
may hav e bee n enunciatin g a  grosse r  visio n o f  th e 
Eart h a s a  livin g creatur e whe n h e said ,  "th e se a i s 
th e Earth' s sweat."[26 ]  Bu t  Anaxagoras ,  i n holdin g 
tha t  th e cosmo s breathes ,  perhap s cam e closes t  t o 
Lovelock' s atmospheri c hypothesis . 
Plat o give s u s th e firs t  extan t  systemati c 
accoun t  o f  th e ancien t  theory .  He maintain s tha t  th e 
cosmos i s " a livin g creature ,  on e an d visible , 
containin g withi n itsel f  al l  livin g creature s whic h 
ar e b y natur e aki n t o itself."[27 ]  An d thi s livin g 
creatur e i s "endowe d wit h sou l  an d reason. "  A s 
Cicer o echoe d hi m centurie s later ,  "Th e worl d i s a n 
intelligen t  being ,  an d indee d als o a  wis e being."[28 ] 
The Stoic s als o followe d Plato' s vie w o f  th e cosmo s 
as a n organis m whic h i s sentient ,  rational ,  pervade d 
by harmony ,  an d o f  whic h al l  livin g thing s ar e parts . 
I t  i s  self-sufficien t  becaus e i t  nourishe s an d i s 
nourishe d fro m itself . 
An importan t  differenc e doe s exis t  betwee n th e 
ancien t  philosophers '  vie w an d th e moder n Gai a 
hypothesis .  I n th e forme r  case ,  th e livin g creatur e 
(zoon )  i s th e kosmo s o r  universe ,  whil e i n th e 
latte r  i t  i s  Gaia ,  th e Earth ,  o r  mor e strictl y th e 
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biosphere ,  tha t  i s  considere d t o b e th e livin g 
entity .  Bu t  th e differenc e seem s les s importan t  whe n 
th e ancien t  conceptio n o f  th e univers e i s take n int o 
acount .  I n th e usua l  picture ,  th e Eart h i s a t  th e 
cente r  an d occupie s a  uniquel y importan t  positio n 
withi n th e cosmos .  An y philosophe r  wh o hel d tha t  th e 
cosmos i s aliv e woul d als o hav e asserte d tha t  th e 
Earth ,  a s it s heart ,  wa s als o alive .  Plat o clearl y 
implie s tha t  th e Eart h share s th e sam e natur e a s th e 
cosmos o f  whic h i t  i s  part ,  whic h include s bein g 
alive.[29 ]  Th e Eart h i s th e locu s o f  virtuall y al l 
known livin g things ,  includin g rationa l  man .  I n th e 
genera l  Greco-roma n vie w o f  th e environment , 
therefore ,  sayin g "th e Eart h i s alive "  an d "th e 
cosmos i s alive "  woul d no t  b e functionall y differen t 
statements .  Both ,  i n popula r  speech ,  woul d amoun t  t o 
saying ,  "th e worl d i s alive. " 
Then wha t  i s th e plac e o f  huma n being s withi n 
thi s livin g organis m tha t  i s th e world ? Mankin d i s 
one functionin g par t  o f  th e totality ,  an d we ar e wha t 
we ar e becaus e w e hav e a  shar e o f  th e whole .  Our 
bodie s ar e compose d o f  th e sam e element s a s th e 
world ,  sinc e w e wer e generate d ou t  o f  th e Earth . 
Indeed ,  Empedocle s say s tha t  i t  i s  exactl y becaus e o f 
thi s tha t  we ca n kno w o r  perceiv e th e world :  "Fo r  i t 
i s  b y eart h tha t  w e se e earth."[30 ]  We ar e aliv e 
becaus e th e worl d i s alive ;  ou r  soul s ar e extension s 
or  part s i n on e wa y o r  anothe r  o f  th e world-soul .  A s 
Plat o says ,  "Whenc e ca n a  huma n bod y hav e receive d 
it s soul ,  i f  th e bod y o f  th e worl d doe s no t  posses s 
soul?"[31 ]  Thi s vie w give s humanit y a n integra l 
plac e withi n th e livin g universe ;  w e shar e th e 
qualitie s o f  th e whol e organis m b y physica l 
existence ,  living ,  sensing ,  an d bein g conscious . 
Most  philosopher s gav e mankin d a  specia l  rol e withi n 
th e cosmos,  a s prosesso r  o f  reaso n pa r  excellence , 
althoug h the y di d allo w a  certai n degre e o f 
intelligenc e t o animal s an d eve n t o plants .  By he r 
habi t  o f  growth ,  fo r  example ,  th e vin e hersel f 
instruct s th e viticulturalis t  i n he r  need s fo r 
suppor t  an d shade.[32 ]  Still ,  reaso n i s ou r  mos t 
distinguishin g quality ;  man i s th e rationa l  animal . 
The moder n exponent s o f  th e Gai a hypothesi s ten d 
t o spea k o f  collectiv e humanit y a s th e "nervou s 
system "  o f  th e biosphere ,  th e orga n throug h whic h i t 
becomes conscious ,  no t  tha t  w e lac k othe r  function s 
but  tha t  ou r  brain s giv e u s tha t  specia l  role . 
Loveloc k speculate s tha t  we may no t  b e uniqu e i n thi s 
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respect ,  sinc e th e cetacean s als o hav e larg e brain s 
whose function s we d o no t  full y  understand.[33 ] 
Perhap s the y ar e th e nervou s syste m o f  th e sea ,  an d 
th e fac t  tha t  we ar e huntin g the m t o extinctio n may 
be a  catastroph e o f  a  mor e seriou s natur e tha n w e 
hav e suspected . 
Not  al l  ancien t  philosopher s postulate d a  livin g 
cosmos .  On wha t  on e propositio n woul d the y hav e 
agreed ? Th e atomist s an d Epicuru s woul d hav e denie d 
it .  Epicuru s state d tha t  ther e wer e man y universe s 
lik e ou r  own ,  an d tha t  i n som e o f  the m animal s an d 
plant s wer e no t  present .  Ho w coul d a  univers e b e 
aliv e i f  i t  lacke d livin g creatures ? Our  particula r 
univers e does ,  o f  course ,  hav e lif e withi n it , 
althoug h lif e fo r  Epicuru s wa s onl y a n arrangemen t 
and motio n o f  atom s withi n th e void . 
Grante d suc h dissenters ,  th e vie w o f  th e worl d 
as livin g organis m wa s s o widel y hel d amon g 
philosopher s throughou t  classica l  antiquit y tha t  i t 
must  hav e bee n familia r  t o ever y educate d perso n i n 
th e Greco-Roma n world .  An d i t  wa s congenia l  wit h th e 
genera l  intellectua l  world-vie w o f  th e times . 
Now i f  th e worl d i s a  livin g organis m withi n 
whic h th e part s functio n i n harmony ,  environmenta l 
problem s represen t  a  disharmon y o r  a n illnes s o f  th e 
organism .  Th e worl d i s i n a  stat e o f  natura l  dynami c 
balance ;  anythin g tha t  put s stres s o n on e par t  i s 
adjuste d fo r  b y a  shif t  somewher e els e i n th e system . 
But  i f  i t  i s  nonetheles s upse t  i t  i s  sickness ,  an d a 
restoratio n o f  healt h mus t  b e sough t  throug h healin g 
(therapeia )  o r  purificatio n (katharsis) .  Thu s th e 
proble m ca n b e see n a s miasma ,  a  pollutio n tha t 
need s t o b e removed .  Thi s concep t  ha s ver y ancien t 
sources ,  springin g fro m th e deepes t  strat a o f 
chthoni c religion . 
The moder n scientist s wh o hav e advance d th e Gai a 
hypothesi s undoubtedl y wer e no t  awar e o f  ho w fa r  bac k 
i n intellectua l  histor y th e antecedent s o f  thei r 
theor y ca n b e traced ,  an d ho w fittin g wa s Golding' s 
suggestio n o f  a  classica l  Gree k name fo r  th e entit y 
the y postulate . 
The Ancien t  Lan d Ethi c 
We nee d t o loo k a t  a  thir d an d las t  attitud e o f 
th e ancien t  people s towar d th e Earth .  I t  i s  a 
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teachin g o f  primitiv e reciprocity :  Eart h reward s 
good husbandr y an d punishe s a  wastrel .  I t  i s  th e 
basi s o f  th e lan d ethi c taugh t  b y th e bes t 
agricultura l  writer s an d epitomize d b y Xenopho n i n 
th e quotatio n tha t  ha s emerge d a s thi s essay' s theme , 
and whic h I  wil l  no w translat e i n slightl y differen t 
words :  "Eart h willingl y teache s righteousnes s t o 
thos e wh o ca n learn ,  fo r  th e bette r  sh e i s treated , 
th e mor e goo d thing s sh e give s i n return."[34 ] 
The ancien t  econom y wa s dependen t  o n farming ;  a s 
Aristotl e affirms ,  "Th e greates t  numbe r  [o f  thos e wh o 
labo r  t o ge t  wealth ]  obtai n a  livin g fro m th e 
cultivate d fruit s o f  th e earth."[35 ]  S o th e questio n 
of  assurin g tha t  Eart h woul d continu e t o b e generou s 
fro m yea r  t o yea r  wa s o f  th e highes t  importance . 
Cicer o use d a  financia l  metaphor :  "Th e farme r  keep s 
an ope n accoun t  wit h th e Earth,"[36 ]  an d receive s lo w 
or  hig h interes t  a s h e invest s hi s labo r  an d 
materials . 
But  mos t  ancien t  writer s pu t  th e principl e i n 
more persona l  terms .  Sinc e "Eart h a s bein g you r 
mothe r  delivere d you ,  no w a s i f  you r  lan d wer e you r 
mothe r  an d nurs e yo u ough t  t o tak e though t  fo r 
her"[37 ]  an d ten d he r  "wit h car e passin g tha t  o f  so n 
fo r  mother ,  th e mor e tha t  th e Eart h i s th e divin e 
teache r  o f  he r  morta l  children."[38 ]  A s childre n o f 
Earth ,  huma n being s ar e totall y dependen t  o n he r  fo r 
sustenanc e an d strength .  Th e myt h o f  Antaeu s ha s a 
more universa l  meaning :  a s lon g a s h e wa s i n contac t 
wit h Earth ,  hi s mother ,  h e wa s invincible ,  bu t  a s 
soo n a s Heracle s hel d hi m u p s o h e coul d no t  touc h 
her  h e bega n t o weaken .  "T o giv e earth"[39 ]  wa s th e 
symbol  o f  surrende r  an d slaver y t o a  foreig n 
conqueror . 
To th e principle s o f  economi c retur n an d filia l 
gratitud e th e Stoic s adde d th e argument s tha t  th e 
Eart h i s beautifu l  an d shoul d b e preserve d fo r  tha t 
reason ,  an d tha t  Eart h i s useful ,  providin g th e 
spher e fo r  th e exercis e o f  huma n art ,  skil l  an d 
labor . 
The ide a o f  agricultur e a s th e car e o f  th e eart h 
has a  lon g an d honorabl e history .  Th e act s o f 
tillin g an d sowin g i n earlies t  time s wer e cas t  i n th e 
metaphor s o f  sexua l  fertilization ,  an d th e nourishin g 
respons e o f  Eart h wa s compare d t o th e materna l 
sucklin g o f  childre n a t  he r  flowin g breasts .  No t  al l 
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th e ancient s ha d suc h a  positiv e vie w o f  tillage ,  t o 
be sure .  Cultivatio n coul d als o b e see n a s a 
"wearying "  o f  Mothe r  Earth ,  wh o grow s olde r  a s th e 
generation s g o b y an d les s abl e t o produc e wha t  onc e 
she bore.[40 ]  Th e well-know n "Hym n t o Man"  i n 
Sophocles '  Antigon e say s tha t  th e farme r  tire s 
eart h b y plowin g her :  "Earth ,  th e suprem e divinity , 
th e immorta l  an d unwearie d one ,  h e wear s away."[41 ] 
but  other s lik e Columell a countere d thi s view , 
maintainin g tha t  cultivatio n properl y don e an d 
compensate d fo r  b y manurin g nee d no t  exhaus t  th e 
soil .  Eart h i s no t  growin g old ,  h e said :  th e blam e 
fo r  he r  infertilit y  lie s i n poo r  husbandry ;  declinin g 
crop s ar e ou r  fault ,  no t  hers.[42 ]  Th e damag e tha t 
humans ca n d o t o th e eart h wa s see n mos t  clearl y i n 
industrie s tha t  mak e thei r  profi t  b y takin g thing s 
fro m th e earth ,  a s i n th e cuttin g o f  timbe r  an d 
mining.[43 ]  Bu t  alway s th e principl e wa s th e same : 
Eart h respond s t o huma n treatmen t  i n kind .  Sh e 
reward s responsible ,  wis e labo r  an d punishe s th e laz y 
and harmful .  Thi s i s th e inexorabl e operatio n o f  th e 
la w o f  Themis . 
Fro m th e chthoni c viewpoint ,  th e wors t  si n o f 
al l  i s  failur e t o tak e car e o f  th e lan d itself .  Th e 
Eart h wil l  neve r  le t  th e idl e farme r  prosper .  I f  a 
man get s n o grai n fro m hi s field ,  i t  i s  reasonabl e t o 
assume tha t  i t  i s  becaus e h e "take s n o troubl e t o se e 
tha t  i t  i s  [properly ]  sow n an d manured."[44 ]  When a 
shee p i s ailing ,  Xenopho n observes ,  w e generall y 
blam e th e shepherd ,  s o i f  a  far m i n otherwis e goo d 
countr y fail s  t o prosper ,  w e ca n blam e th e farme r 
eithe r  fo r  lazines s o r  ba d practices.[45 ]  On e wh o 
let s goat s graz e i n a  youn g oliv e orchar d o r 
vineyard ,  warn s Varro ,  mus t  expec t  t o los e hi s tree s 
and vines.[46 ]  Th e result s o f  mistreatmen t  o f  th e 
Eart h wer e clea r  t o th e ancien t  writers :  hunger ,  il l 
health ,  erosion ,  poverty ,  an d genera l  rui n wer e al l 
form s he r  reveng e coul d take .  Fo r  "althoug h sh e 
supplie s thing s i n abundance, "  sh e i s no t  a n eas y 
taskmistress .  "Sh e doe s no t  allo w he r  benefit s t o 
be wo n withou t  toil, "  a t  leas t  no t  i n th e 
Mediterranea n climati c zone ,  "bu t  accustom s fol k t o 
endur e winter' s col d an d summer' s heat."[47 ]  An d 
eve n th e bes t  farme r  may hav e a  ba d yea r  no w an d 
then . 
I f  th e agricultura l  writer s war n o f  he r  poeti c 
justice ,  the y als o revea l  it s  positiv e side .  Eve n 
th e wor k sh e require s i s beneficial ,  sinc e "Eart h 
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give s increase d strengt h throug h exercis e t o thos e 
who labo r  wit h thei r  ow n hands."[48 ]  An d instance s 
of  Eart h rewardin g goo d husbandr y ar e numerous . 
Homer  praise s Odysseus '  father ,  Kin g Laertes ,  fo r  hi s 
horticultura l  ability .  Hi s orchar d an d vineyar d wer e 
unusuall y fruitfu l  becaus e the y wer e trimme d an d 
cultivate d wit h skil l  an d care .  Th e result s "wer e 
th e gloriou s gift s o f  th e gods."[49 ]  I t  wa s th e sam e 
wit h th e garden s o f  Kin g Alcinou s o f  th e Phaeacians . 
Indeed ,  throughou t  classica l  history ,  a  flourishin g 
agricultura l  environmen t  wa s regarde d a s th e sig n o f 
a goo d ruler .  When Alexande r  th e Grea t  ha d t o choos e 
a ne w kin g fo r  Sidon ,  h e selecte d Abdalonymus ,  wh o 
was foun d waterin g a  garden .  Robi n Lan e Fo x suggest s 
tha t  Alexande r  picke d th e man becaus e h e wa s suc h a n 
excellen t  gardener.[50 ]  Th e principl e seem s t o b e 
tha t  on e whos e plo t  o f  groun d flourishe s wil l  als o b e 
abl e t o se e tha t  hi s lan d an d peopl e flourish . 
Thos e wh o rul e hav e responsibilit y  towar d th e 
Earth .  Lawgiver s ha d t o plac e th e divisio n o f  th e 
lan d an d th e car e o f  th e Eart h amon g thei r  firs t 
concerns .  Solo n limite d th e amoun t  o f  g e on e man 
coul d own ,  no t  onl y t o preven t  th e dispossessio n o f 
impoverishe d smal l  landowners ,  bu t  als o t o mak e sur e 
th e eart h receive d prope r  attention .  An d politica l 
philosopher s urge d tha t  legislator s mak e enactment s 
t o protec t  th e lan d an d contro l  it s  use .  Plat o 
advise d tha t  th e stat e mak e certai n tha t  arabl e soi l 
not  b e preempte d fo r  othe r  purposes .  A s h e pu t  it , 
"wher e Earth ,  a  tru e mothe r  t o u s . . .  i s  minde d t o 
yiel d sustenanc e fo r  us ,  ou r  livin g shoul d no t  b e 
cheate d o f  th e benefi t  b y an y man ,  livin g o r 
dead."[51 ]  Th e law s mad e b y th e stat e affec t  mutua l 
transaction s betwee n huma n being s an d th e Earth ,  s o 
the y shoul d reflec t  thos e deepe r  law s taugh t  b y Eart h 
herself . 
And thes e law s ar e no t  hidden ;  th e Eart h i s a 
teache r  whos e book s ar e alway s ope n fo r  u s t o read ; 
she doe s no t  willfull y  lea d u s astray ,  s o i f  huma n 
being s fai l  t o discer n th e la w o f  Eart h an d ac t  o n 
it ,  the y hav e onl y themselve s t o blame .  Xenopho n 
state s thi s clearly :  " I  thin k tha t  jus t  becaus e sh e 
conceal s nothin g fro m ou r  knowledg e an d 
understanding ,  th e Eart h i s th e sures t  teste r  o f  goo d 
and ba d individuals."[52 ]  T o flouris h i n thei r  land , 
a peopl e mus t  firs t  understan d th e natur e o f  th e 
Earth .  An d thi s i s no t  difficult ,  sinc e th e Eart h i s 
suc h a  gentle ,  human e teache r  tha t  al l  w e nee d t o d o 
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i s  se e he r  an d liste n t o her ,  an d sh e a t  onc e wil l 
make u s comprehen d her .  Sh e hersel f  give s many 
lesson s i n th e bes t  wa y o f  treatin g her .  When 
decidin g wha t  t o plan t  i n a  give n place ,  "yo u ar e no t 
likel y t o ge t  a  bette r  yiel d fro m th e eart h b y sowin g 
and plantin g wha t  yo u wan t  instea d o f  th e crop s an d 
tree s tha t  th e eart h prefers, "  an d yo u ca n fin d ou t 
what  sh e prefer s b y observatio n o f  wha t  grow s ther e 
naturally .  "Fo r  th e eart h neve r  play s tricks ,  bu t 
reveal s frankl y an d truthfull y wha t  sh e ca n an d wha t 
she canno t  do."[54 ] 
Though th e relationshi p wit h Eart h wa s see n a s a 
mutua l  interchange ,  Eart h wa s alway s regarde d a s th e 
senio r  partner ,  th e stronge r  one ,  th e encompassin g 
one withi n whos e embrac e th e huma n specie s wa s onl y 
one o f  man y creatures .  "Al l  thing s com e fro m th e 
Earth, "  announce s th e pre-Socrati c philosophe r 
Xenophanes ,  "an d the y reac h thei r  en d b y returnin g t o 
Eart h a t  last."[55 ] 
Conclusio n 
These ,  then ,  ar e th e component s o f  th e chthoni c 
viewpoin t  insofa r  a s we ca n trac e i t  amon g th e 
ancien t  Greek s an d Romans .  First ,  th e Eart h i s th e 
oldes t  goddess ,  supporte r  an d nurtere r  o f  he r 
children ,  huma n an d nonhuman ,  an d therefor e entitle d 
t o respec t  an d worship .  He r  principle s o f  justice , 
personifie d a s he r  daughte r  an d alte r  eg o Themis ,  ar e 
deepe r  an d mor e compellin g tha n huma n enactment s 
becaus e the y ar e writte n i n th e soi l  an d rocks ,  ar e 
hear d i n th e rai n an d winds ,  an d hav e thei r 
inexorabl e effect s withou t  nee d fo r  court s an d jurie s 
beyon d th e lan d an d crop s themselves .  Environmenta l 
problem s ar e see n a s a  resul t  o f  th e failur e o f  huma n 
being s properl y t o worshi p th e Eart h an d follo w he r 
unwritte n laws . 
Second ,  th e Eart h i s a  livin g bein g o f  who m 
humans ar e onl y part .  Righ t  relationshi p wit h th e 
Eart h mean s tha t  th e tota l  organis m i s i n goo d 
health ;  s o environmenta l  problem s ar e see n a s 
illness ,  a s a  failur e o f  on e par t  o f  th e organis m t o 
interac t  supportivel y wit h others . 
Third ,  Eart h i s see n a s responsiv e t o huma n car e 
or  th e lac k o f  it ,  givin g ric h return s t o thos e wh o 
trea t  he r  wel l  an d punishin g thos e wh o ar e laz y o r 
who wear y he r  b y tryin g t o wres t  fro m he r  wha t  sh e i s 
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not  read y t o give .  Environmenta l  problem s ar e see n 
as th e passionles s reveng e o f  Eart h o n thos e wh o 
fail ,  eithe r  throug h ignoranc e o r  avarice ,  t o 
practic e wel l  th e ar t  o f  th e attentiv e tende r  o f  th e 
land .  "Fo r  Eart h i s a  goddes s an d teache s justic e t o 
thos e wh o ca n learn ,  fo r  th e bette r  sh e i s served , 
th e mor e goo d thing s sh e give s i n return."[56 ] 
A fina l  observatio n seem s i n order .  T o 
paraphras e Jame s Lovelock ,  th e chthoni c vie w o f  th e 
environmen t  doe s no t  envisio n " a subjugate d biospher e 
wit h man i n charge. "  Mankin d i s no t  th e "possesso r 
of  thi s planet, "  bu t  " a par t  of ,  o r  partne r  in ,  a 
ver y democrati c entity."[57 ]  Thes e words ,  whic h h e 
applie s t o th e Gai a hypothesis ,  expres s equall y wel l 
th e chthoni c traditio n i n classica l  thought .  Othe r 
tendencie s i n Wester n intellectua l  histor y hav e mad e 
man th e lor d o f  th e Earth ,  conquero r  o f  nature , 
uncarin g consume r  o f  th e Earth' s "natura l  resources. " 
Thi s i s th e attitud e tha t  continue s t o lea d u s i n th e 
presen t  time ,  th e Ag e o f  th e Grea t  Recessional ,  whe n 
eac h yea r  Eart h i s losin g mor e form s o f  lif e tha n i n 
centurie s before .  I n a  decad e whe n we ar e bein g tol d 
tha t  we hav e t o sacrific e environmenta l  value s fo r 
industria l  growt h an d nationa l  strength ,  w e coul d 
fin d healin g i n anothe r  voice ,  tha t  o f  th e ancien t 
Hymn t o Earth ,  Mothe r  o f  All : 
Gaia ,  mothe r  o f  all ,  I  sing ,  oldes t  o f 
gods , 
Fir m o f  foundation ,  wh o feed s al l  creature s 
livin g o n earth , 
As man y a s mov e o n th e radian t  lan d an d 
swi m i n th e se a 
And fl y throug h th e air--al l  thes e doe s sh e 
fee d wit h he r  bounty . 
Mistress ,  fro m yo u com e ou r  fin e childre n 
and bountifu l  harvests ; 
Your s i s th e powe r  t o giv e mortal s lif e an d 
t o tak e i t  away.[58 ] 
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ENVIRONMENTAL AMBIVALENCE:  A N ANALYSI S OF IMPLICI T 
DANGERS 
Bruc e Piaseck i 
Clarkso n Colleg e 
Socia l  philosophie s condonin g ambivalen t 
response s t o th e environmen t  ar e receivin g 
considerabl e attention ;  afte r  a  decad e o f 
environmenta l  advocacy ,  thes e philosophie s o f 
ambivalenc e ar e bein g recognize d fo r  thei r  rigorou s 
assessmen t  o f  th e many problem s implici t  i n th e huma n 
use o f  nature .  B y ambivalence ,  I  mea n th e existenc e 
of  contradictor y thought s o r  emotions—suc h a s lov e 
and hate—towar d th e sam e objec t  a t  th e sam e time . 
By environmenta l  ambivalence ,  I  mea n th e persistentl y 
human attitud e toward s natur e whic h want s bot h t o 
preserv e th e pristin e qualit y o f  a  give n local e an d 
t o humaniz e th e sam e terrain .  Th e ambivalenc e i s 
persistent ;  policie s towar d natur e thereb y 
fluctuate—bac k an d forth ,  a t  differen t  times ,  fro m 
th e passionat e searc h fo r  environmenta l  qualit y t o 
th e waverin g acceptanc e o f  sever e degradation .  A n 
impressiv e volum e o f  applie d socia l  scienc e ha s 
quantifie d thi s recurren t  tendenc y i n America n polic y 
and society ;  landscap e architects ,  cit y planners ,  an d 
wildernes s manager s confron t  th e proble m o n a  projec t 
basi s eac h day .  Industrialists ,  environmentalists , 
and lobbyist s divid e th e worl d aroun d th e margin s o f 
disagreemen t  thi s innat e attribut e permits .  Ye t  a 
significan t  questio n remains :  wha t  ca n b e gaine d b y 
recognizin g th e effect s o f  ambivalence ,  an d wha t  ar e 
th e danger s o f  endorsin g thi s facto r  i n th e huma n us e 
of  nature ? 
Ambivalenc e influence s th e emotiona l  respons e t o 
stimul i  wit h suc h relentles s frequenc y tha t  w e seldo m 
perceiv e i t  a s functiona l  i n th e searc h fo r 
environmenta l  policy .  It s omnipresenc e account s fo r 
th e neglec t  o f  it s  effects .  A  brie f  exampl e may 
clarif y th e proble m a t  hand .  I n passin g th e Coasta l 
Zone Managemen t  Ac t  o f  1972 ,  Congres s acknowledge d 
th e growin g pressure s o n America' s coastlin e fo r  th e 
establishmen t  o f  critica l  fis h an d wildlif e habitats . 
Thi s wa s n o smal l  triump h fo r  environmentalists ,  i f 
one consider s th e growin g pressure s fo r  increase d 
industria l  an d residentia l  developmen t  o n America' s 
coasts .  Many American s wan t  t o liv e o n th e coas t 
(ove r  hal f  o f  th e natio n reside s in ,  o r  near ,  coasta l 
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areas) .  Other s ar e willin g t o trave l  grea t  distance s 
t o visi t  th e beach .  Industr y prefer s th e eas e o f 
acces s t o coasta l  areas ,  an d th e grea t  plu s whic h 
plent y o f  wate r  supplies .  S o i t  wa s n o smal l  victor y 
fo r  environmentalist s whe n Congres s passe d th e CZM 
Act  i n 197 2 t o preserv e a  fe w fis h an d estuaries . 
But  i n a n effor t  t o balanc e th e effect s o f 
increase d offshor e oi l  an d ga s developmen t  expecte d 
fro m plan s t o increas e domesti c energ y production , 
Congres s the n adde d significan t  amendment s t o th e CZM 
progra m i n 1976 .  Afte r  th e 197 3 oi l  embargo , 
American s wante d bot h t o preserv e valuabl e coasta l 
areas—an d t o develo p them .  We wante d untouche d 
wetland s an d increase d energ y activit y o n th e coas t 
simultaneously .  Thus ,  th e government ,  i n fou r  shor t 
years ,  codifie d America n ambivalenc e int o law .  A s a 
resul t  o f  thes e bicentennia l  amendments ,  th e Federa l 
governmen t  no w give s state s grant s an d loan s t o 
accommodat e th e ne w populatio n attracte d b y energ y 
industries ,  an d a t  th e sam e time ,  pay s th e cost s fo r 
repairin g "unavoidable "  environmenta l  damag e 
traceabl e t o energ y activity .  Tha t  is ,  w e encourag e 
industria l  growt h o n th e coas t  an d deman d th e 
restoratio n o f  th e coas t  durin g an d afte r  suc h 
growth .  We eve n subsidiz e throug h thes e federa l 
grant s th e buildin g o f  hospital s an d school s t o 
servic e th e increase d residentia l  pressure s i n thes e 
areas .  I f  ambivalenc e i s bes t  define d a s th e 
existenc e o f  contradictor y thought s an d emotion s 
towar d th e sam e objec t  a t  th e sam e time ,  the n 
legislatio n whic h condone s bot h th e build-u p an d th e 
clean-u p o f  America n coast s i s roote d i n 
environmenta l  ambivalence.[1 ] 
Sinc e historie s o f  publi c polic y an d socia l 
chang e ofte n neglect ,  i n thei r  emphasi s o n 
administrativ e change ,  th e endurin g qualitie s o f  th e 
America n respons e t o nature ,  historica l  evidenc e o f 
ambivalenc e i n th e privat e secto r  i s harde r  t o 
verify ,  bu t  n o les s visible.[2 ]  I  a m no t  talkin g 
abou t  a  facto r  i n America n decisionmakin g tha t  ca n b e 
erase d b y a  ne w government ,  o r  b y a  mor e enlightene d 
administration .  I  a m describing ,  instead ,  a  stabl e 
and everpresen t  aspec t  o f  th e huma n respons e t o 
natur e whic h ha s prove n durable ,  despit e aggressiv e 
regulator y attempt s t o resis t  it s  destructiv e 
potential .  Environmenta l  ambivalenc e may b e though t 
of  a s a  continua l  par t  o f  th e huma n condition ;  i t  i s 
a permanen t  dy e i n th e fabri c o f  huma n lif e whic h 
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color s th e histor y o f  humanity' s impac t  upo n th e 
eart h withou t  promis e o f  fading . 
Ambivalen t  response s t o natur e constitut e a 
critica l  proble m i n environmenta l  histor y no t  onl y 
becaus e the y hel p explicat e confuse d legislation.[3 ] 
Philosophie s o f  environmenta l  ambivalenc e deserv e 
scrutin y becaus e the y ar e dangerous .  Dange r  i s a n 
inexac t  word ,  especiall y whe n i t  i s  use d t o cautio n 
human interaction s wit h nature .  Ye t  whe n I  spea k o f 
th e dange r  o f  skiddin g o n a n ic y road ,  o r  th e peril s 
of  pola r  exploration ,  mos t  o f  yo u ca n understan d wha t 
I  mean .  Althoug h meteorologist s refe r  t o ic y roa d 
condition s a s "hazardous, "  the y reall y mea n tha t  i t 
i s  "dangerous "  t o driv e o n ic y roads .  Th e dange r  i s 
directl y proportiona l  t o ou r  speed ,  size ,  visibility , 
and nerve . 
The dange r  o f  condonin g ambivalen t  response s t o 
nature ,  however ,  i s  no t  direct ,  bu t  insidious .  I t 
represent s another ,  mor e perilous ,  kin d o f  danger . 
I t  progresse s int o ou r  policie s an d habit s almos t 
imperceptibly ,  an d alway s indirectly .  I t  breed s 
inefficien t  confusion ,  rathe r  tha n intelligen t 
compromise .  T o accep t  ou r  ambivalen t  respons e t o th e 
environmen t  i s necessary ,  bu t  the n t o infe r  tha t  ou r 
policie s an d action s towar d natur e shoul d manifes t 
th e wobblin g imprecisio n o f  ambivalenc e i s dangerous . 
I t  represent s a n incomplet e inference ,  a  skippe d ste p 
i n th e logi c o f  environmenta l  ethics ,  whic h i s 
gainin g acceptanc e a t  a n alarmin g rate . 
A fe w brie f  example s may hel p clarif y my point . 
Ther e i s a  tendenc y i n Americ a t o misnam e man-mad e 
danger s i n th e environment .  Toda y we refe r  t o toxi c 
chemica l  wastes ,  store d i n thi n meta l  containers ,  a s 
"hazardou s wastes"--a s i f  i t  wa s th e elemen t  o f 
chance ,  rathe r  tha n thei r  corrosiv e nature ,  whic h le t 
the m leac h int o th e ground .  Spen t  fue l  rod s als o ar e 
"hazardous. "  I  suspec t  tha t  th e unwritte n histor y o f 
th e America n respons e t o environmenta l  danger s woul d 
confir m thi s tendency :  mos t  American s ar e no t 
comfortabl e wit h a  notio n o f  a  natur e tha t  ca n repel , 
precisel y an d predictably ,  ou r  industria l  intentions . 
That  i s to o direct .  I t  doe s no t  fi t  th e patter n o f 
ambivalenc e b y whic h w e instinctivel y vie w nature . 
One problem ,  then ,  wit h environmenta l 
ambivalenc e i s tha t  it s  danger s ca n onl y b e note d 
indirectly .  A  polic y saturate d wit h ambivalenc e i s 
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ofte n viewe d a s th e triumphan t  produc t  o f  powe r 
politics—th e difficul t  an d hard-earne d succes s o f 
compromise d difference s betwee n developer s an d 
environmentalists .  Apologist s prais e th e confuse d 
legislatio n fo r  it s jus t  servic e t o conflictin g 
specia l  interests ;  ye t  i n th e end ,  th e assure d 
functio n o f  a  soun d polic y ha s no t  bee n written .  I n 
th e moder n aren a o f  publi c interes t  advocacy ,  th e 
discernin g arbiter ,  notin g th e indirec t  danger s o f  a 
polic y tha t  eventuall y hurt s al l  parties ,  i s  seldo m 
heard .  Instead ,  a  numbe r  o f  articulat e advocate s ar e 
bus y sellin g th e concep t  o f  ambivalenc e t o conclud e 
th e twentiet h century . 
The recognitio n o f  ambivalenc e i s difficult ,  an d 
alway s indirect ;  bu t  th e acquiescenc e t o it ,  an d th e 
popularizatio n o f  i t  a s a  genera l  philosophy ,  open s 
th e world' s land s t o th e possibilitie s o f  uninhibite d 
devastation .  America n environmenta l  histor y 
testifie s t o thi s danger .  Two outspoke n proponent s 
of  ambivalenc e wil l  b e assessed ,  i n thi s concludin g 
section ,  t o verif y it s implici t  dangers .  Althoug h a 
hundre d year s separat e thes e writers ,  the y bot h ar e 
recognize d fo r  thei r  passionat e embrac e o f 
ambivalence ,  an d fo r  thei r  endorsemen t  o f  humankind' s 
urg e t o humaniz e utterl y th e earth .  Th e peculia r 
appea l  o f  thes e writer s rest s i n thei r  abilit y  t o 
ennobl e contradictor y response s t o nature ,  an d t o 
endors e th e complet e humanizatio n o f  th e globe . 
Walt  Whitman ,  America' s grea t  bar d o f  westwar d 
expansionism ,  advocate d extrem e environmenta l  refor m 
throughou t  th e secon d hal f  o f  th e 19t h century .  Hi s 
work s presen t  " a ne w rac e dominatin g previou s ones, " 
whic h should ,  i n time ,  inhabi t  th e glob e an d 
transfor m natur e int o " a ne w earth. "  Whitma n 
celebrate d hi s century' s grea t  changes--th e 
proliferatio n o f  railroads ,  steamships ,  an d telegrap h 
line s i n "Passag e t o India"—an d encourage d hi s 
generation' s socia l  mandat e t o change—utterly--th e 
fac e o f  th e earth .  Ye t  Whitma n als o ha s bee n calle d 
America' s grea t  poe t  o f  nature ,  ou r  patro n sain t  o f 
ecology .  Ho w ca n w e understan d thi s apparen t 
contradiction ? 
Whitman' s poem ,  "Son g o f  th e Redwoo d Tree, " 
pose s a n answer .  Publishe d i n 1874 ,  th e poe m tell s 
of  th e wester n advanc e throug h th e redwoo d forest s o f 
California .  Writte n i n thre e parts ,  an d divide d int o 
a serie s o f  speeche s spoke n b y a  dyin g redwoo d treee , 
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th e poe m i s a  prim e exampl e o f  environmenta l 
ambivalence .  I n additio n t o increasin g Whitman' s 
recognition ,  th e poem ,  whic h appeare d i n Harper's , 
codifie s tw o centurie s o f  America n ambivalenc e towar d 
th e environment.[4 ] 
The poe m begin s wit h th e "Voic e o f  a  might y 
dyin g tree "  acknowledgin g th e fac t  tha t  i t  wil l  b e 
cut  down :  "Farewel l  my brethren, /  Farewel l  0  eart h 
and sky ,  farewel l  y e neighborin g waters, /  My tim e ha s 
ended ,  my tim e ha s come. "  Th e poe t  hear s thi s 
"death-chant "  fro m a n are a "alon g th e norther n coas t 
(whic h is )  Rive n dee p b y th e shar p tongue s o f 
th e axes. "  Ye t  th e poe t  i s no t  distresse d b y th e 
los s o f  thi s nobl e tree ,  a  tre e whic h may hav e stoo d 
fro m befor e th e birt h o f  Christianity .  He hears , 
instead ,  th e "stil l  prouder "  .  .  .  "loftie r  strain " 
of  "th e ne w culminatin g man, "  wh o wil l  sin g o f  th e 
complet e conques t  o f  natur e b y man .  Althoug h Whitma n 
has th e tree ,  i n it s secon d speech ,  asser t  " I  to o 
hav e consciousness ,  identity, /  An d al l  th e rock s an d 
mountain s have ,  an d al l  th e earth, "  hi s veneratio n o f 
th e tre e i s ambivalent .  Fo r  a t  th e sam e time ,  h e 
accept s th e uninhibite d advanc e o f  th e frontie r 
American ,  wh o "givin g no t  takin g law, "  force s th e 
redwoo d t o "abdicate "  it s powe r  an d it s glory .  Th e 
poem ends : 
I n man o f  yo u ,  mor e tha n you r  mountai n 
peak s o r  stalwar t  tree s imperial , 
I n woman more ,  fa r  more ,  tha n al l  you r  gol d 
or  vine s o r  eve n vita l  ai r  .  .  . 
I  se e th e geniu s o f  th e modern ,  chil d o f  th e 
rea l  an d th e ideal , 
Clearin g th e groun d fo r  broa d humanity ,  th e 
tru e America ,  hei r  o f  th e pas t  s o grand , 
To buil d a  grande r  future.[5 ] 
Historian s hav e generate d numerou s term s t o describ e 
thi s representativ e se t  o f  assumptions—"manifes t 
destiny, "  "whit e man' s burden, "  "westwar d 
expansionism, "  "resourc e imperialism "  ar e bu t  a  few . 
Yet  th e neglecte d facto r  relatin g eac h o f  thes e 
divers e term s may b e ambivalence ,  a  featur e inheren t 
i n th e huma n us e o f  natur e ye t  grante d peculia r 
endorsemen t  b y Americans . 
Whitman' s willingnes s no t  onl y t o acknowledg e 
hi s ambivalen t  respons e t o th e redwood ,  bu t  als o t o 
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acquiesc e completel y t o it ,  t o "celebrate "  it , 
permit s a  dangerou s misperception .  Th e redwoo d tree , 
so resistan t  t o pest s an d surfac e fire s tha t  i t  woul d 
hav e live d unti l  i t  tumble d fro m it s ow n height , 
becomes a  mer e externalit y t o man .  I t  mus t 
"abdicate "  it s glory .  Thi s poin t  may see m obviou s t o 
some o f  u s b y now—th e rhetori c o f  conques t  ha s los t 
it s  speciousness—ye t  th e notio n o f  endorsin g 
environmenta l  ambivalenc e i s no t  los t  t o ou r  times . 
I t  i s  becomin g a n integra l  par t  o f  America n 
pragmatism .  Althoug h we hav e shifte d fro m romanti c 
metaphor s o f  th e conques t  o f  natur e t o deliberat e 
science s o f  environmenta l  managemen t  an d control ,  th e 
America n us e o f  natur e remain s dramaticall y 
two-faced .  Th e 19th-centur y concep t  o f  natur e (whic h 
presente d natur e t o b e a  superabundan t  an d resilien t 
goddes s tha t  mus t  b e "adorne d an d embellished"[6 ]  b y 
th e activitie s o f  man )  ha s bee n modifie d b y a  quie t 
suspicio n tha t  natur e is ,  i n fact ,  fragil e an d 
limited .  Ye t  thi s shif t  has ,  i n man y instances ,  onl y 
intensifie d th e temptatio n towar d acceptin g 
ambivalenc e a s th e rational e fo r  ou r  action .  A  fina l 
cas e stud y shoul d confir m thi s suspicion . 
Rene Dubo s ha s bee n a  leadin g spokesperso n fo r 
ambivalen t  response s t o th e environmen t  sinc e th e 
earl y forties .  He claim s tha t  thi s ambivalenc e i s 
inevitable ,  an d quit e helpfu l  i n th e creativ e 
interpla y implici t  i n th e huma n us e o f  nature .  He 
has popularize d th e notio n tha t  humanit y mus t 
humaniz e th e earth ;  ye t  i n assessin g th e result s o f 
thi s globa l  humanization ,  h e prefer s t o cal l  himsel f 
a "Despairin g Optimist. "  Hi s longstandin g colum n i n 
The America n Schola r  run s unde r  thi s deliberatel y 
ambivalen t  title ,  an d hi s recen t  book- -  Th e Wooin g o f 
Eart h —summarize s wit h alarmin g tact ,  ou r  time' s 
most  articulat e endorsemen t  o f  environmenta l 
ambivalence .  I n a n effor t  t o synthesiz e th e previou s 
claim s o f  thi s paper ,  I  wil l  conclud e b y recreatin g 
th e lastin g appea l  an d implici t  danger s o f  Dubos ' 
popula r  position .  My inten t  i s t o analyz e th e 
implici t  danger s o f  socia l  philosophie s whic h condon e 
ambivalen t  response s t o nature ,  rathe r  tha n t o 
provid e a  comprehensiv e readin g o f  Dubos '  impressiv e 
and informe d philosophy . 
Rene Dubo s ha s graspe d th e limitation s o f  th e 
preservationis t  attitud e towar d nature .  Dubos , 
becaus e o f  hi s uninhibite d commitmen t  t o a n utterl y 
humanize d earth ,  feel s th e inadequac y o f 
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environmenta l  idealis m wit h exceptiona l  weight .  H e 
remind s us ,  i n th e firs t  page s o f  Th e Wooin g o f 
Earth ,  that : 
some o f  th e landscape s tha t  we mos t  admir e 
ar e th e product s o f  environmenta l 
degradation .  Th e denude d island s o f  th e 
Aegean Sea ,  th e rock y shore s o f  th e 
Mediterranea n basin ,  th e semi-deserti c 
area s o f  th e America n Southwes t  ar e region s 
tha t  appea l  t o countles s peopl e fro m al l 
socia l  an d ethni c groups ,  a s wel l  a s 
professiona l  ecologists .  Ye t  thes e 
landscape s deriv e muc h o f  thei r  colo r  an d 
sculptura l  beaut y fro m deforestatio n an d 
erosion ,  th e tw o cardina l  sin s o f  ecology . 
The immens e majorit y o f  people , 
furthermore ,  elec t  t o liv e i n place s fro m 
whic h th e wildernes s ha s bee n eradicate d 
and whic h hav e bee n profoundl y transforme d 
by huma n habitation .  Orthodo x ecologica l 
criteri a ar e therefor e no t  adequat e t o 
evaluat e th e qualit y o f  a  particula r 
environmen t  fo r  huma n life.[7 ] 
However  distastefu l  on e migh t  fin d Dubos 1 recurren t 
prais e o f  landscape s modifie d b y huma n action ,  n o on e 
can denounc e th e artfu l  insistenc e o f  hi s book : 
humans have ,  sinc e th e beginnin g o f  ou r  ascent ,  adde d 
beaut y t o natur e throug h desolatio n an d change . 
Dubos ha s writte n hi s book ,  a s h e note s i n hi s 
preface ,  t o creat e thi s mor e balance d view .  H e fel t 
"th e world' s environmenta l  crisi s ha s bee n discusse d 
t o deat h an d hardl y need s furthe r  elaboration, "  an d 
wante d t o correc t  th e one-side d warning s o f  th e 
recen t  pas t  wit h a  colorfu l  accoun t  o f  "th e creativ e 
and appealin g aspect s o f  huma n intervention s int o 
nature."[8 ]  Th e primar y purpos e o f  Dubos '  boo k 
seems,  a t  first ,  thi s state d an d powerfu l  reminder . 
Yet  th e dange r  o f  Dubos '  boo k reside s i n it s 
unexamine d endorsemen t  o f  ambivalenc e a s th e mor e 
balance d perspective . 
I f  bringin g th e popula r  one-side d account s o f 
th e environmenta l  crisi s int o questio n i s Dubos ' 
exclusiv e purpose ,  th e boo k i s a n astoundin g success , 
fo r  h e raise s seriou s doubt s abou t  advocate s o f 
environmenta l  idealis m withou t  onc e referrin g t o 
thes e popula r  titles .  Th e 1970 s produce d a  numbe r  o f 
thes e books ,  fro m Everyman' s Guid e t o Ecologica l 
Livin g t o Th e Ecolog y Actio n Guide ,  eac h gainin g 
impetu s b y th e increasin g problem s o f  advance d 
industrialism ,  ye t  non e addressin g th e inheren t 
ambiguitie s i n th e huma n us e o f  nature .  Thei r 
excitability ,  eviden t  i n a  ceaseles s paradin g o f 
emotio n an d ominou s detail ,  seems ,  afte r  Dubos ,  a 
mark o f  thei r  incompleteness ,  a  sig n o f  thei r 
inabilit y  t o achiev e a  sensibl e perspectiv e o n th e 
problem s o f  man' s ambivalenc e towar d nature .  The y 
appeare d prophet s o f  doom ,  betraying ,  a t  times ,  a 
fir m aversio n t o th e future ;  thei r  fea r  o f  th e 
presen t  signale d a  nee d t o mas k som e o f  th e 
unchangeabl e characteristic s o f  th e huma n species . 
Dubos'  boo k refuse s thi s temptation .  Th e Wooin g o f 
Eart h —lik e it s man y best-sellin g precursors—i s a 
catalogu e o f  man' s violenc e t o nature .  Ye t  i t  bring s 
th e latte r  int o questio n b y askin g wh y th e writer s o f 
th e 70 s depende d s o heavil y o n a  descriptio n o f 
brutalit y withou t  answerin g th e importan t  question : 
what  i s it ,  afte r  all ,  abou t  man tha t  move s u s t o 
suc h brutality ? Th e eigh t  chapter s o f  Dubos '  boo k 
ar e buil t  i n th e attemp t  t o answe r  thi s questio n i n 
th e mos t  reassurin g fashio n possible . 
I n assessin g th e manne r  i n whic h Dubos '  answe r 
t o thi s questio n achieve s it s credibility ,  on e firs t 
has t o admi t  tha t  hi s respons e i s thrilling .  B y th e 
tim e on e reache s hi s explici t  endorsemen t  o f 
environmenta l  ambivalence ,  on e i s quit e wo n ove r  b y 
th e timelines s o f  hi s tempere d optimism .  Afte r  a 
decad e o f  alarmis t  title s o n impendin g doom ,  man y 
reader s wil l  b e har d presse d t o dislik e Dubos ' 
position .  H e speak s openl y an d affirmativel y abou t 
propose d project s t o da m th e Cong o Rive r  an d t o buil d 
a barrie r  acros s th e Berin g Strait ,  remindin g hi s 
reader s tha t  "peopl e hav e n o choic e bu t  t o transfor m 
th e surfac e o f  th e earth. "  Afte r  all ,  h e notes ,  th e 
Suez an d Panama canal s "als o constitute d grea t 
ecologica l  risk s whe n the y wer e built."[9 ]  Lik e Wal t 
Whitman' s prou d acceptanc e o f  th e proliferatio n o f 
railroads ,  steamships ,  an d cotto n gins ,  Dubos ' 
celebratio n o f  moder n times ,  althoug h tempere d b y 
occasiona l  an d informe d despair ,  depend s upo n th e 
belie f  tha t  man' s longin g t o inhabi t  th e glob e i s 
legitimate ,  inevitable ,  an d utterl y human .  I t  i s  n o 
surprise ,  then ,  tha t  Dubos '  subsequen t  boo k i s 
title d Celebration s o f  Life ,  an d tha t  i n hi s recen t 
publishe d interview s h e ofte n resort s t o a 
Whitmanesqu e fait h i n th e marvelou s adaptabilit y  o f 
man i n th e fac e o f  apparen t  doom . 
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Despit e th e varyin g degree s o f  uneas e Dubos ' 
fait h create s i n differen t  individuals ,  thi s hauntin g 
fac t  remains .  Ther e i s somethin g profoundl y 
appealin g abou t  Dubos '  position—i t  coul d no t  hav e 
endure d (a s i t  has ,  i n man y forms ,  throughou t  huma n 
history )  i n th e fac t  o f  man y rivals ,  ha d i t  no t  bee n 
so attractive .  On e note s thi s agai n whe n Dubo s 
explain s wh y "t o b e human "  mean s t o humaniz e th e 
globe : 
Human settlement s no w exis t  a t  practicall y 
al l  latitudes ,  bu t  huma n being s ar e 
biologicall y ou t  o f  plac e i n mos t  o f  thei r 
natura l  settlement s wher e the y hav e mad e 
thei r  homes .  Th e reaso n fo r  thi s lac k o f 
environmenta l  fitnes s i s tha t  ou r  specie s 
emerge d i n a  subtropica l  climat e wher e i t 
acquire d certai n fundamenta l  biologica l 
characteristic s tha t  i t  ha s retaine d eve r 
since ,  whateve r  th e natura l  condition s 
unde r  whic h i t  no w lives .  I n Arcti c 
region s a s wel l  a s i n th e tropics ,  Homo 
sapien s remai n geneticall y bes t  adapte d t o 
a certai n typ e o f  sem i  tropica l  savanna .  We 
coul d no t  surviv e lon g eve n i n th e 
temperat e zon e i f  i t  wer e no t  fo r  abilit y 
t o us e fire ,  buil d shelters ,  practic e 
agriculture ,  an d manufactur e a  grea t 
variet y o f  artifact s .  . . .  Becaus e o f 
it s  unchangeabl e characteristics ,  huma n 
lif e implie s th e humanizatio n o f  th e 
earth.[10 ] 
The attractio n o f  suc h a  pos e is ,  o f  course , 
irresistible ;  on e i s read y t o accep t  i t  a s 
commonsensica l  befor e Dubo s cite s furthe r  evidence . 
I t  woul d b e insane ,  o r  insensitive ,  t o questio n suc h 
an obviou s stance .  Th e notio n tha t  al l  human s woul d 
manipulat e thei r  environmen t  t o recreat e th e sam e 
narro w rang e o f  temperature s tha t  constitut e huma n 
surviva l  provide s th e lastin g appea l  o f  comfortin g 
rationalization . 
Yet  Dubos '  explanation ,  fo r  al l  it s  grandeu r  an d 
tact ,  is ,  i n th e end ,  dangerousl y misleading .  It s 
appea l  consist s i n it s identificatio n o f  a  supposedl y 
irreversibl e an d irresistibl e urg e i n huma n natur e t o 
humaniz e th e globe .  I t  i s  astonishin g t o se e ho w 
littl e argumen t  Dubo s though t  necessar y t o suppor t 
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this ,  hi s centra l  claim :  hi s disclosur e o f  innat e 
human motive s ca n b e use d t o explai n awa y whateve r 
othe r  reason s anyon e migh t  offe r  a s factor s behin d 
our  curren t  crisis .  I t  coul d b e use d t o diminis h 
significan t  difference s o f  degree .  Th e moder n habit s 
of  syntheti c substitutions ,  competitiv e advertising , 
conspicuou s consumption ,  an d planne d obsolescenc e 
hav e littl e bearin g o n Dubos '  accoun t  o f  th e crisis : 
"peopl e destroye d mor e o f  natur e a s th e centurie s 
went  by ,  no t  becaus e the y ha d los t  respec t  fo r  it , 
but  becaus e th e worl d populatio n increase d an d 
becaus e technologica l  mean s o f  inventio n becam e mor e 
and mor e powerful."[11 ]  Why no t  believe ,  then ,  tha t 
man' s innat e preferenc e fo r  condition s reminiscen t  o f 
our  geneti c origin s govern s ou r  curren t  environmenta l 
crisis ? I s thi s no t  th e secre t  motiv e behin d ou r 
ceaseles s transformation s o f  th e earth ? Afte r  all , 
"peopl e hav e n o choic e bu t  t o transfor m th e surfac e 
of  th e earth. "  I t  i s  th e eas e b y whic h Dubos ' 
positio n ca n b e misunderstoo d an d oversimplifie d tha t 
bring s itsel f  int o question . 
I t  i s  onl y i n retrospec t  tha t  on e begin s t o fee l 
somethin g profoundl y unnervin g abou t  Dubos '  position . 
I t  i s  no t  tha t  i t  make s har d polic y decision s see m 
easy ,  no r  tha t  i t  steer s u s clea r  o f  politic s an d th e 
peculiarl y consumptiv e habit s o f  moder n cultures . 
Dubos'  boo k may prov e thrillin g fo r  man y reader s i n 
th e sam e wa y a  firs t  readin g o f  Nietzsch e o r  Freu d 
prove s exhilarating .  T o identif y an d describ e a 
clas s interest ,  a  sexua l  drive ,  o r  a  wil l  fo r  powe r 
or  domination ,  i s  t o hav e identifie d th e secre t 
motive ,  th e sol e sourc e o f  huma n misdeed s bot h i n th e 
pas t  an d foreve r  i n th e future .  Thi s abilit y  t o 
annihilat e distinction s o f  degre e i s par t  o f  it s 
popula r  appeal ,  bu t  no t  it s chie f  danger .  Th e rea l 
shortcomin g o f  th e boo k lie s i n Dubos '  unwillingnes s 
t o recogniz e th e implication s i n endorsin g a  positio n 
of  ambivalenc e towar d nature .  H e write s i n th e fina l 
chapter :  / 
Most  o f  u s ar e ambivalen t  abou t 
definin g environmenta l  quality .  Ou r 
attitude s ar e governe d mor e b y habi t  tha n 
by logi c . . . .  I n brief ,  w e wan t  t o sav e 
bot h th e wildernes s an d th e environment s 
tha t  hav e bee n create d b y destroyin g th e 
wilderness .  Ambivalenc e towar d natur e i s 
not  peculia r  t o ou r  civilizatio n . . . . 
As I  pointe d ou t  earlier ,  ther e ar e goo d 
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biologica l  reason s fo r  a n ambivalen t 
attitud e towar d th e wilderness.[12 ] 
I f  ambivalenc e toward s th e environmen t  i s base d o n 
"goo d biologica l  reasons, "  an d i f  th e nee d t o 
transfor m th e eart h i s a n "unchangeable " 
characteristi c o f  huma n nature ,  the n ther e isn' t  muc h 
we ca n d o abou t  developin g a  responsibl e 
environmenta l  conscience .  Philosophie s base d o n 
ambivalenc e usuall y inspir e indifferenc e rathe r  tha n 
th e precis e socia l  plannin g require d b y long-ter m 
environmenta l  problems . 
Thi s positio n o f  informe d ambivalenc e ca n serv e 
as a  reassurin g preconditio n fo r  sever e environmenta l 
desolatio n i n th e future .  Th e dange r  o f  Dubos 1 boo k 
rest s i n th e eas e wit h whic h hi s ambivalenc e ca n b e 
misused .  Althoug h Dubo s suggest s tha t  th e culture d 
individua l  woul d no t  misus e th e realizatio n o f 
ambivalence ,  h e provide s n o evidenc e i n suppor t  o f 
this .  I n fact ,  th e inten t  o f  hi s positio n seems ,  a t 
times ,  pacification ,  a  deliberat e cultivatio n o f 
informe d indifference .  Rathe r  tha n clarifyin g man' s 
rol e i n restorin g o r  managin g damage d ecosystems ,  hi s 
prais e o f  th e humanize d eart h avoid s th e troublesom e 
sid e o f  th e erosio n an d deforestatio n hi s boo k 
attempt s t o reconcile .  Hi s articulat e portraya l  o f 
man-made scener y neglect s th e large r  question s 
concernin g th e resolut e nee d t o correc t  man-mad e 
mistakes .  I n short ,  hi s belie f  i n ambivalence ,  an d 
th e propriet y o f  humanize d things ,  testifie s t o th e 
indirec t  natur e o f  th e problem .  Hi s approac h help s 
us appreciat e man-mad e achievement s b y acceptin g th e 
man-made,  whethe r  i t  b e rubber ,  plastic ,  chemical ,  o r 
radioactive . 
But  thes e ar e onl y smal l  part s o f  hi s large r 
disservice .  I t  is ,  i n short ,  hi s articulat e 
endorsemen t  o f  environmenta l  ambivalenc e whic h deftl y 
obscure s th e question s a t  hand .  Throughou t  thi s 
book ,  on e find s tha t  Dubo s frequentl y neglect s th e 
more threatenin g issue s abou t  th e recover y o f  damage d 
ecosystems ,  i n th e nam e o f  innat e ambivalence .  We 
ar e "ambivalen t  abou t  definin g environmenta l 
quality, "  an d ther e ar e "goo d biologica l  reasons "  fo r 
our  ambivalence.[13 ]  Ren e Dubos '  man woul d b e a 
moder n Hamlet ,  a n articulat e princ e whos e ambivalenc e 
conflict s wit h hi s bes t  effort s t o aveng e th e 
murderou s injustice s o f  hi s times . 
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None o f  thi s i s mean t  t o brin g th e sincerit y o f 
Rene Dubos '  wor k int o question ,  no r  t o cas t  doub t 
upon hi s distinguishe d servic e a s a  microbiologist . 
I  have ,  instead ,  use d hi s recen t  boo k t o asses s th e 
peculia r  appea l  an d insidiou s result s behin d a 
positio n o f  environmenta l  ambivalence .  B y 
attributin g t o natur e th e qualitie s o f  a  "resilient " 
goddess ,  legitimatel y "wooed "  b y humankin d fro m a 
positio n o f  power ,  Dubo s ha s projecte d th e confidenc e 
of  hi s ow n fiel d o f  specialit y ont o th e working s o f 
natur e a t  large .  Dubos '  wor k i n th e 30 s an d 40 s 
acclaime d a  certai n indefatigabl e resilience[14 ] 
withi n th e huma n bod y itself ,  a  vitalit y  o f 
homeostasi s whic h ceaselessl y labor s t o kee p th e 
livin g huma n functuall y ready ,  agains t  terribl e odds , 
fo r  sensua l  experience s an d th e goo d life . 
I n Th e Wooin g o f  Earth ,  however ,  Dubo s 
inadvertentl y shift s th e dominan t  imag e o f  hi s wor k 
fro m thi s paradig m o f  maintaine d huma n readines s t o 
one o f  nature' s dramati c rehabilitation :  th e imag e 
of  natur e i s restore d i n it s damage d an d deteriorate d 
stat e t o a  prio r  conditio n o f  abundanc e an d 
resilience .  Th e natur e o f  Th e Wooin g o f  Eart h doe s 
not  loo k ver y muc h lik e th e natur e presente d b y th e 
medi a i n th e 1970s :  i t  i s  a  natur e ric h an d read y t o 
accep t  humanity' s ambivalen t  an d inefficien t  us e o f 
it .  A s Dubos '  caree r  ha s progressed ,  h e ha s relie d 
more firml y upo n thi s confidenc e i n nature' s ongoin g 
resilience .  I t  rehabilitate s hi s hop e i n humanity' s 
future ,  an d render s hi m on e o f  ou r  time' s mos t 
articulat e optimists .  Althoug h th e huma n specie s ha s 
prove d impressivel y resilien t  o n it s ow n terms ,  th e 
natura l  environmen t  may no t  necessaril y  prov e t o hav e 
th e sam e homeostati c power s a s he r  dominan t  species . 
Thi s fina l  ac t  o f  mystifyin g th e power s o f  nature , 
analyze d b y th e philosophe r  o f  scienc e Alfre d 
Whitehea d a s a  "fallac y o f  misplace d concreteness, " 
may prov e th e mos t  misleading ,  i f  no t  lethal ,  o f  all . 
ENDNOTES 
[1 ]  Once ,  afte r  I  ha d spen t  tw o classe s attemptin g 
t o explai n th e comple x socia l  force s whic h le d 
Congres s t o amen d th e CZM Ac t  i n 1976 ,  a  studen t  o f 
min e said :  "Thi s build-u p an d the n clean-u p 
mentalit y doesn' t  mak e muc h sens e t o me .  Why no t 
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limi t  th e build-u p s o tha t  th e clean-u p i s minor ,  i f 
not  minimal? "  Insertin g tha t  thi s wa s th e poin t  fro m 
whic h Barr y Commoner  launche d hi s politica l  campaign , 
I  aske d her :  "Ye t  ho w migh t  we d o this? "  Sh e 
answere d i n a  brie f  bu t  tellin g parable :  " I  gre w u p 
i n a  famil y o f  seven .  Onc e o r  twic e ever y week ,  I' d 
hav e t o cook .  Thi s wa s fine .  I  enjoye d cooking ,  an d 
i t  wa s grea t  t o hav e someon e clea n u p afte r  me .  Bu t 
th e othe r  day s o f  th e week ,  whe n my brother s cooked , 
the y woul d mak e countles s unnecessar y dishes .  Eac h 
ite m o n th e men u too k the m fiv e o r  si x dishes .  I t 
turne d ou t  t o b e a  ba d dea l  t o hav e t o clea n u p thei r 
mess mos t  day s o f  th e week .  Finally ,  I  go t  u s t o 
agree :  th e coo k mus t  als o clea n up .  You' d b e 
surprise d ho w rapidl y the y bega n t o coo k meal s wit h 
hal f  th e dishes! " 
[2 ]  Le o Mar x ha s studie d thi s proble m i n grea t 
detail .  See :  "Pastora l  Ideal s an d Cit y Troubles "  i n 
th e Smithsonia n Institution' s 196 8 editio n o f  essays , 
unde r  th e titl e Th e Fitnes s o f  Man' s Environmen t 
(New York :  Harpe r  &  Row,  1968) ,  pp .  121-144 . 
Professo r  Mar x ha s devote d muc h o f  hi s caree r  t o th e 
stud y o f  environmenta l  ambivalence .  I n additio n t o 
hi s Th e Machin e i n th e Garden :  Technolog y an d th e 
Pastora l  Idea l  i n Americ a (Ne w York :  Oxfor d 
Universit y Press ,  1964) ,  see :  "America n Institution s 
and Ecologica l  Ideals "  i n Science ,  2 7 Novembe r 
1970 ,  Vol .  171 ,  pp .  945-952 . 
[3 ]  Fo r  a n impressiv e philosophica l  investigatio n 
int o th e varietie s o f  environmenta l  ambivalence ,  see : 
Yi-F u Tuan' s "Ambiguit y i n Attitude s Towar d th e 
Environment, "  i n Annal s o f  th e Associatio n o f 
America n Geographer s (Vol .  63 ,  No .  4 ,  Decembe r 
1973) ,  pp .  411-423 .  Tua n describe s thre e situation s 
unde r  whic h ambiguou s response s may emerge :  1 ) 
fluctuation s i n mood an d perceptio n i n th e experienc e 
of  a  comple x environmen t  ove r  a n extende d perio d o f 
time ;  2 )  th e discrepanc y betwee n th e mind' s penchan t 
fo r  symmetr y an d life' s bia s i n favo r  o f  movement ; 
and 3 )  feeling s an d primitiv e concept s whic h contai n 
th e seed s o f  thei r  converse .  Tua n conclude s b y 
claimin g ambiguou s response s t o th e environmen t  mus t 
be recognized ,  thei r  genera l  characteristic s mus t  b e 
described ,  an d a  measuremen t  techniqu e mus t  b e 
developed :  "Geographer s shoul d fee l  fre e t o explor e 
thi s insigh t  (phenomeno n o f  ambivalence )  an d brin g i t 
t o bea r  o n th e problem s o f  perception ,  attitude , 
value ,  judgmen t  an d behavio r  tha t  ar e th e 
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quintessentiall y  huma n horizon s o f  ou r  field. " 
[4 ]  Fo r  a n elaborat e analysi s o f  Whitman' s rol e i n 
America n environmenta l  reform ,  see :  Ceceli a Tichi' s 
New World ,  Ne w Eart h (Ne w Haven ,  Conn. :  Yal e 
Universit y Press ,  1979) .  Althoug h Tich i  ignore s th e 
har d lin e o f  lan d speculators ,  resourc e businessmen , 
and writer s wh o appropriate d Whitman' s word s wit h 
devastatingl y materialisti c  intent ,  he r  boo k i s 
usefu l  i n illustratin g th e lon g foregroun d t o 
Whitman' s caree r  o f  environmenta l  reform .  Fo r 
Tichi' s  readin g o f  "Son g o f  th e Redwoo d Tree, "  se e 
page s 200-210 . 
[5 ]  "Son g o f  th e Redwoo d Tree "  ca n b e foun d i n 
Whitman' s Leave s o f  Grass ,  Comprehensiv e Reader' s 
Editio n (Ne w York :  Ne w Yor k Universit y Press , 
1965) ,  pp .  206-210 ,  edite d b y Harol d W.  Blodget t  an d 
Sculle y Bradley . 
[6 ]  I  ech o Alber t  Brisbane' s Th e Socia l  Destin y o f 
Man here .  Brisbane ,  a  popula r  pamphle t  write r 
durin g Whitman' s day ,  popularize d th e estimat e o f 
natur e whic h foun d America n land s superabundan t  an d 
peculiarl y ap t  fo r  huma n use .  I n thi s astonishin g 
trac t  advocatin g sever e environmenta l  refor m a s th e 
socia l  destin y o f  man ,  Brisban e wrote :  "Th e 
terrestria l  Destin y o f  Man i s t o overse e th e globe , 
whic h i s a  vas t  domai n confide d t o hi s care .  Thi s 
importan t  trus t  suppose s a  genera l  an d perfec t 
cultivatio n o f  it s  surface ,  th e fertilizin g o f  it s 
deserts ,  th e drainin g o f  it s  swamps an d morasses ,  th e 
coverin g o f  it s  mountain s wit h forests ,  th e 
regulatin g o f  it s  streams—i n short ,  th e adornin g an d 
embellishin g o f  i t  b y ever y mean s i n hi s strengt h an d 
intelligence. "  I  excerp t  th e abov e quot e fro m 
Tichi' s  text ,  pag e 219 . 
[7 ]  Ren e Dubos ,  Th e Wooin g o f  Eart h (Ne w York : 
Charle s Scribner' s Sons ,  1980) ,  p .  1 . 
[8 ]  Ibid ,  pp .  xi v an d xili . 
[9 ]  Ibid ,  pp .  15 0 an d 151 . 
[10 ]  Ibid ,  pp .  5 7 an d 60 . 
[11 ]  Ibid ,  p .  72 .  Althoug h Dubo s ofte n qualifie s 
thi s poin t  (suc h a s o n p .  7 0 i n thi s particula r 
passage) ,  hi s qualifier s d o no t  rectif y th e 
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obliteratio n o f  degre e inheren t  i n hi s genera l 
acceptanc e o f  ambivalence . 
[12 ]  Ibid ,  pp .  128 ,  129 ,  an d 131 .  I  assembl e thi s 
collag e quot e t o isolat e the '  otherwis e hidde n 
characteristic s o f  Dubos '  ambivalence .  I  a m no t 
claimin g Dubos '  exclusiv e purpos e t o b e th e 
endorsemen t  o f  ambivalence .  I  fin d hi s boo k t o b e 
dangerou s precisel y becaus e i t  advocate s ambivalenc e 
withou t  examinin g it s consequences .  Dubo s ha s 
allowe d a  stra y observatio n t o becom e th e centra l 
premis e o f  hi s philosophy ,  thereb y openin g u p hi s 
wor k t o misunderstandin g an d misuse . 
[13 ]  Ibid ,  pp .  12 8 an d 68 . 
[14 ]  My criticis m o f  Dubos '  boo k ha s bee n limite d t o 
hi s imag e o f  man ,  withou t  muc h referenc e t o th e 
accurac y o f  hi s imag e o f  nature .  Th e thre e 
scientifi c  studie s o n th e resilienc e o f  natur e cite d 
by Dubo s prov e fa r  mor e tentativ e tha n Dubos '  large r 
claims .  Th e firs t  referenc e come s fro m th e 
anthology ,  Recover y an d Restoratio n o f  Damaged 
Ecosystems ,  publishe d i n 1977 ;  eac h articl e i n i t 
assumes a  mor e exactin g an d complicate d conceptio n o f 
"resilience "  tha n practice d b y Dubo s throughou t  hi s 
work .  Accordin g t o Joh n Cairns ,  th e edito r  o f  th e 
anthology ,  an y analysi s o f  a n ecosystem' s 
vulnerabilit y  mus t  tak e int o accoun t  no t  onl y it s 
"resiliency, "  define d a s "th e numbe r  o f  time s a 
syste m ca n recove r  afte r  displacement, "  bu t  als o th e 
following : 
(A )  vulnerabilit y  t o irreversibl e damage , 
(B )  degre e o f  elasticit y o r  th e abilit y  t o 
recove r  fro m damage ,  (C )  inertia ,  o r  th e 
abilit y  t o resis t  displacemen t  o f 
structura l  an d functiona l  characteristics . 
Cairn s proceed s t o refin e hi s definitio n o f  thes e 
factor s b y relatin g eac h t o th e fa r  mor e 
controversia l  an d importan t  parameter s o f  toxicit y 
and carcinogenicity .  Dubos '  position ,  lackin g no t 
onl y th e provisiona l  ton e o f  hi s reference s bu t  als o 
much o f  thei r  complexit y an d sophistication ,  read s a s 
follows : 
Whether  o r  no t  on e agree s wit h th e magnitud e o f 
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Dubos'  fait h i n nature' s recoverability ,  on e shoul d 
recogniz e th e mystifyin g implication s o f  hi s analogy . 
Homeostasi s usuall y refer s t o th e maintenance ,  b y 
interna l  mechanism s an d feedback ,  o f  a  relativ e 
constanc y withi n *  organisms ,  no t  ecosystems .  Dubos , 
on th e othe r  hand ,  assign s th e sam e power s o f 
recover y know n t o b e effectiv e i n th e huma n bod y t o 
natur e a t  large .  Throughou t  hi s career ,  Dubos ' 
positio n ha s bee n base d o n th e premis e tha t  th e 
characteristi c o f  superabundanc e (define d a s th e 
belie f  tha t  n o degre e o f  huma n actio n ca n distur b th e 
whol e o f  natur e beyon d repai r  an d equilibrium )  i s th e 
dominan t  featur e o f  nature .  Althoug h a  belie f  i n 
superabundanc e may b e a n essentia l  ingredien t  behin d 
th e huma n preferenc e fo r  expansionar y economies ,  i t 
hardl y fit s  a  tim e whe n man y conside r  natur e fragile , 
limited ,  an d recalcitran t  t o th e increasin g advance s 
of  industria l  man . 
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COMMENT:ENVIRONMENTAL ATTITUDE S I N PREINDUSTRIAL AND 
INDUSTRIAL CIVILIZATION S 
Richar d I .  Fran k 
Universit y o f  California ,  Irvin e 
I n th e firs t  articl e Professo r  Hughe s ha s 
describe d fo r  u s th e ancien t  tradition ,  stil l 
remembere d b y Greek s an d Romans o f  th e classica l  age , 
whic h h e call s th e chthonia n tradition .  Accordin g t o 
thi s cluste r  o f  idea s humanit y wa s a  partne r  wit h 
earth ,  no t  it s  maste r  an d possessor ,  an d th e emphasi s 
was o n partnershi p an d stewardship ,  rathe r  tha n 
dominatio n an d exploitation . 
Chthonian ,  incidentally ,  come s fro m xowv , 
xowvos --whic h mean t  "earth, "  lik e Gaia .  I t  i s  a n 
interestin g fac t  tha t  Gree k ha d tw o synonym s fo r 
earth ,  a_ £ di d Latin :  bu t  we nee d no t  paus e o n thi s 
philologica l  poin t  righ t  now . 
What  i s importan t  i s th e ne w significanc e give n 
many familia r  texts .  Professo r  Hughe s ha s quote d a t 
lengt h fro m Homer ,  Plato ,  an d Cicero .  I  shal l  her e 
not e briefl y another : 
Suetoniu s tell s  u s tha t  onc e Juliu s Caesa r 
dreamt  tha t  h e ha d ha d intercours e wit h hi s mother . 
He wa s muc h disturbed ,  bu t  wa s assure d b y wis e 
friend s tha t  thi s wa s merel y symbolic , 
tha t  i t  mean t  h e woul d 
posses s th e whol e earth , 
th e common mothe r  o f  u s all . 
Thi s is ,  I  think ,  a  remarkabl e exampl e o f  th e fusio n 
of  tw o traditions ,  th e chthonia n an d th e on e whic h 
displace d i t  an d le d t o wha t  Professo r  Hughe s call s 
th e presen t  Ag e o f  th e Grea t  Recessional .  Bu t  wha t 
shal l  we cal l  thi s ne w tradition?—Sinc e Professo r 
Hughes doe s no t  name it ,  I  shal l  sugges t  one :  th e 
iro n tradition .  When di d thi s ne w traditio n gai n 
dominance ? What  wa s it ? What  wer e it s results ? 
For  answer s t o thes e question s we ca n d o n o 
bette r  tha n t o g o t o Va l  Camonic a i n Norther n Italy , 
a wide ,  dee p valle y almos t  fift y  mile s wid e an d 
situate d jus t  northeas t  o f  Brescia .  Th e prehistori c 
inhabitant s o f  th e valle y hav e lef t  a  grea t  mas s o f 
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roc k carving s whic h constitut e a  priceles s recor d o f 
thei r  civilizatio n ove r  a  perio d o f  210 0 years , 
extendin g fro m th e Neolithi c Ag e t o th e Roman 
conquest .  I n 195 6 Emmanuel  Anati ,  a n Israel i 
archeologis t  studyin g i n France ,  bega n cataloging , 
studying ,  an d interpretin g thes e inscriptions—ove r 
30,00 0 i n number ,  an d eigh t  year s late r  h e publishe d 
a boo k whic h offer s a  splendi d synthesis—entitle d 
simpl y Camoni a Valle y (London :  Jonatha n Cape , 
1964) . 
For  ou r  purpose ,  on e elemen t  o f  Anati' s  wor k i s 
fundamental :  th e sharp ,  absolut e brea k aroun d 1,00 0 
B.C. 
I t  i s  onl y towar d th e en d o f  th e Bronz e Ag e 
.  .  tha t  th e firs t  battl e scene s appear , 
thi s subjec t  ha d neve r  intereste d th e 
Camunia n artist s unti l  then ;  bu t  hencefort h 
i t  become s ver y important—helmete d 
warrior s bearin g shields ,  spears ,  o r  lance s 
occu r  wit h increasin g frequency .  A t  abou t 
th e sam e tim e w e begi n t o se e battl e scene s 
showin g tw o warrior s i n combat ,  (p .  183 ) 
I n th e Camonlc a Valle y th e comba t  o f 
gladiator s appeare d toward s th e tent h 
centur y B.C .  an d too k roo t  ver y quickly , 
(p .  187 ) 










dominanc e o f  wa r  an d 
a profoun d shif t  i n 
also—we mus t  presume -
her o 
th e 
— th e 
The her o cul t  an d th e blood y rite s tha t 
accompanie d i t  thre w Camunia n thought s an d 
belief s int o turmoi l  a t  th e daw n o f  th e 
Iro n Age .  I n th e Bronz e Ag e thi s cul t  wa s 
stil l  unknow n .  .  .  ;  th e carving s o f  tha t 
perio d giv e abundan t  testimon y o f  a 
reverenc e toward s weapon s an d tool s whic h 
len t  strengt h an d glor y t o men .  Th e 
veneratio n tha t  originall y surrounde d suc h 
implement s the n turne d t o heroes .  Thi s 
veritabl e psychologica l  revolutio n occurre d 
betwee n th e tent h an d th e eight h centuries . 
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Previously ,  th e implemen t  itsel f  embodie d 
power  an d strength ;  man wa s onl y a n 
instrument ,  a  mean s employe d b y th e god s t o 
maneuver  i t  . . . .  Th e implemen t  [i n th e 
Iro n Age ]  wa s no w a  mean s i n th e hand s o f 
th e man-go d t o maste r  th e world ,  an d i t  i s 
he wh o wil l  hencefort h wiel d th e 
supernatura l  power s wit h whic h th e weapo n 
was onc e endowed ,  (p .  194 ) 
Thi s shift—thi s "veritabl e psychologica l 
revolution "  — i s connecte d wit h Dumegil' s 
Indo-Europea n ideology .  Tha t  i s to o larg e a  topi c t o 
tak e u p here—bu t  le t  me not e on e thing—th e Indi e 
distinctio n betwee n th e thre e classes—rulers , 
warriors ,  an d workers--i n whic h worker s ar e clearl y 
th e larges t  o f  all .  Correspondin g t o thi s i s th e 
three-fol d divisio n o f  knowledge : 
darma 
karm a 
arta—i n whic h arta ,  th e 
knowledg e o f  th e peasant ,  i s 
inferio r  t o th e knowledg e o f  th e 
rule r  (darma )  an d th e warrio r 
(karma) . 
So th e ne w ethos—th e iro n tradition—give s 
precedenc e t o rulers ,  warriors ,  an d heroes .  Th e 
eart h goddes s give s wa y t o th e sk y gods—Zeus ,  Mars , 
Woden,  Thor . 
Throughou t  th e Iro n Age ,  whic h stil l  continues , 
th e centra l  concer n o f  mankin d ha s bee n warfar e an d 
domination .  Th e eart h ha s bee n subjugate d an d use d 
t o serv e thes e ends ,  wit h consequen t  damage . 
And s o i t  i s  n o coincidenc e tha t  now ,  i n wha t 
Professo r  Hughe s call s th e Grea t  Recessional ,  on e o f 
th e specie s mos t  threatene d i s man himself .  Wit h ou r 
new-foun d nuclea r  technolog y we may ye t  succee d i n 
killin g ourselve s off .  I t  i s  tim e fo r  th e Iro n Ag e 
t o end . 
Now le t  u s tur n t o Professo r  Piasecki' s  article . 
He ha s give n u s a  ver y perceptiv e analysi s o f  Ren e 
Dubos1 work ,  placin g hi m securel y withi n a n 
important—perhap s dominant—tren d o f  moder n 
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throught .  Professo r  Piaseck i  eve n call s i t  " a 
permanen t  dye. "  Professo r  Piaseck i  ha s suggeste d 
tha t  "ambivalence "  i s a  ke y t o understandin g 
contemporar y reaction s t o environmenta l  problems .  I 
must  say ,  wit h al l  respect ,  tha t  th e ter m help s u s t o 
evade ,  rathe r  tha n further ,  analysis .  Ambivalenc e i s 
a ter m fro m literar y criticism ,  an d ha s bee n use d 
most  successfull y t o dea l  wit h poetry .  Bu t 
environmenta l  problem s ar e connecte d wit h politics , 
not  poetry ;  le t  u s b e political ,  no t  poetic . 
Especiall y i n dealin g wit h a  phenomeno n suc h a s 
Dubos.  Dubo s ha s argued—quit e steadil y an d quit e 
unflinchingly—tha t  humanity' s natura l  destin y i s t o 
posses s th e eart h an d exploi t  i t  t o th e fulles t 
degre e possible .  I f  thi s destroy s wilderness ,  tha t 
suit s "th e immens e majorit y o f  people. "  I f  i t 
create s "environmenta l  degradation, "  suc h a s th e 
denude d island s o f  th e Aegean ,  "countles s people " 
wil l  admir e the m an d the y wil l  becom e touris t 
attraction s an d resorts .  I n othe r  words—wha t  exist s 
now ha s alway s existed ,  an d alway s wil l  exist , 
and thi s i s righ t  an d prope r  becaus e i t  correspond s 
t o th e logi c an d preference s dictate d b y huma n 
nature . 
What  Dubo s ha s don e i s produc e a  classi c exampl e 
of  ideology— a syste m o f  premise s an d argument s 
designe d t o justif y existin g institution s an d 
relations .  On th e Gramsc i  Scal e o f  ideologica l 
purit y i t  deserve s a  perfec t  10 . 
Conclusio n 
And thi s bring s me t o th e connectio n betwee n 
thes e tw o papers— a connectio n whic h seem s 
providential .  Th e connectio n i s i n a  crucia l  elemen t 
of  Dubos '  ideology—th e argumen t  tha t  thing s hav e 
alway s bee n a s the y are .  We ow e t o Professo r  Hughe s 
th e knowledg e an d insigh t  tha t  thing s hav e no t  bee n 
as the y ar e now .  Ther e wa s on e somethin g 
different— a chthonia n traditio n whic h viewe d eart h 
as a  mother ,  a  partner ,  a  friend—no t  a n object ,  a 
treasur e hous e o f  goodie s t o b e pillage d a t  will . 
By no w th e Iro n Ag e ha s laste d 3,00 0 years .  It s 
etho s ha s becom e a  menace .  Histor y offer s a  reminde r 
tha t  thing s wer e onc e different ,  tha t  ther e wa s 
anothe r  etho s whic h humanit y followe d fo r  millennia , 
tha t  ruthles s an d impruden t  exploitatio n nee d no t 
be a  permanen t  dye .  I n short—Professo r  Hughe s ha s 
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give n a  crushin g rebutta l  o f  Dubos '  ideology ,  an d a n 
insigh t  int o th e cause s o f  th e ambivalenc e Professo r 
Piaseck i  describes . 
Ther e is ,  then ,  deepe r  significanc e i n 
understandin g th e histor y o f  man' s vie w o f  th e 
environment .  T o recaptur e th e past ,  t o kno w tha t 
humanit y onc e pursue d a  differen t  ethos ,  i s t o kno w 
tha t  th e worl d wa s onc e different ,  an d migh t  b e s o 
again .  I t  i s  t o gai n a n alernative ,  a  ne w vision . 
That  i s a  grea t  achievement ,  fo r  i t  i s  writte n 
wher e ther e i s n o vision , 
th e peopl e perish . 
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CLIMATF AND HISTORY:TH E STATE OF TH E FIEL D 
Rober t  H .  Claxto n 
West  Georgi a Colleg e 
I .  INTRODUCTION:  Importanc e o f  th e Climat e Facto r 
i n Histor y 
Congres s passe d th e Nationa l  Climat e Progra m Ac t 
i n 197 8 t o organiz e bette r  th e collectio n an d 
distributio n o f  weathe r  data.fl ]  Th e finding s o f 
Congres s revea l  som e aspect s o f  th e comprehensiv e 
natur e o f  climate' s influenc e upo n man a s eithe r  a 
resourc e o r  a  hazard : 
(1 )  Weathe r  an d climat e chang e affec t 
foo d production ,  energ y use ,  lan d use , 
wate r  resource s an d othe r  factor s vita l  t o 
nationa l  securit y an d huma n welfare . 
(2 )  A n abilit y  t o anticipat e natura l 
and man-induce d change s i n climat e woul d 
contribut e t o th e soundnes s o f  polic y 
decision s i n th e publi c an d privat e 
sectors . 
(3 )  Significan t  improvement s i n th e 
abilit y  t o forecas t  climat e o n a n 
intermediat e an d long-ter m basi s ar e 
possible . 
(4 )  Informatio n regardin g climat e i s 
not  bein g full y disseminate d o r  used ,  an d 
Federa l  effort s hav e give n insufficien t 
attentio n t o assessin g an d applyin g thi s 
information . 
(5 )  Climat e fluctuatio n an d chang e 
occu r  o n a  globa l  basis ,  an d deficiencie s 
exis t  i n th e syste m fo r  monitorin g globa l 
climat e changes .  Internationa l  cooperatio n 
fo r  th e purpos e o f  sharin g th e benefit s an d 
cost s o f  a  globa l  effor t  t o understan d 
climat e i s essential . 
(6 )  Th e Unite d State s lack s a 
well-define d an d coordinate d progra m i n 
climate-relate d research ,  monitoring , 
assessmen t  o f  effects ,  an d informatio n 
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utilization .  [2 ] 
Now,  a s i n th e past ,  climati c factor s ar e importan t 
t o commercia l  an d subsistenc e farmers ,  miller s (fo r 
eithe r  hydroelectri c o r  win d power) ,  veterinarian s 
(especiall y regardin g dair y cows) ,  recreatio n 
directors ,  transpor t  manager s (whethe r  froze n canal s 
or  fogged-i n airports) ,  builder s (bot h i n determinin g 
when an d ho w t o erec t  structures) ,  fue l  supplier s 
(eithe r  t o hea t  o r  t o cool) ,  fores t  technician s (wh o 
want  t o contro l  fires) ,  urba n planner s (wh o worr y 
abou t  wate r  supply) ,  publi c healt h official s (wh o 
fin d certai n condition s conduciv e t o th e greate r 
incidenc e o f  particula r  diseases) ,  militar y officer s 
(recallin g Napoleon' s problem s wit h sno w i n Russi a 
and rai n a t  Waterloo) ,  insuranc e companie s 
(three-fourth s o f  th e annua l  cost s o f  natura l  hazard s 
ar e du e t o flood s o r  windstorm s o r  drou9ghts) ,  o r 
politician s (war m an d sunn y weathe r  bring s ou t  th e 
voters) . 
Definitio n o f  Variabilit y 
Ther e ar e definit e standar d gradation s i n th e 
expressio n "climati c variability. "  A  "majo r  change " 
i n climat e refer s t o a n even t  o f  th e magnitud e o f  th e 
beginnin g o r  en d o f  a n ic e age ,  whil e a  "mino r 
change "  persist s ove r  a  centur y suc h a s th e 
much-debate d deterioratio n durin g th e "Littl e Ic e 
Age"  i n earl y moder n Europea n history .  I n addition , 
ther e ar e weathe r  "trends "  o f  te n t o fift y  year s lik e 
th e genera l  warmin g fro m 188 0 t o 194 0 i n th e norther n 
hemisphere .  Finally ,  ther e ar e a  variet y o f 
short-ter m weathe r  "episodes "  lastin g day s o r  eve n 
hour s o r  les s bu t  whic h hav e ha d disastrou s impac t 
upon economi c activity .  Thes e includ e hurricanes , 
floods ,  lightning ,  tornadoes ,  hail ,  windstorms ,  fros t 
and freezing ,  urba n sno w congestion ,  sno w avalanches , 
fog ,  an d drought .  Historian s generall y hav e no t  pai d 
enoug h attentio n t o th e short-ter m episode s and , 
indeed ,  mos t  hav e bee n skeptica l  o r  obliviou s o f  th e 
trend s an d changes .  Fo r  purpose s o f  clarification , 
"histor y o f  meteorology "  herei n describe s th e growt h 
of  technica l  understandin g o f  weathe r  phenomena , 
movin g fro m collectio n o f  dat a t o commentin g o n i t  t o 
explainin g it .  "Weathe r  history "  o r  "meteorologica l 
history "  mean s th e stud y o f  episode s whil e "climat e 
history "  deal s wit h trend s an d changes . 
Developmen t  o f  th e ide a 
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The ide a tha t  weathe r  i s a  facto r  i n huma n 
histor y i s no t  new .  It s evolution ,  i n fact ,  coul d b e 
th e subjec t  o f  a  stud y b y itself .  Eve n i n ancien t 
times ,  writer s commente d o n th e influenc e o f  weathe r 
on people .  Spanis h chronicle s i n colonia l  Lati n 
Americ a describe d th e genera l  climati c condition s o f 
place s the y discovered .  I n th e middl e o f  th e 
nineteent h century ,  som e writer s adde d a  ne w 
dimensio n t o discussion s o f  weather .  Thi s wa s th e 
notio n o f  statisticall y observabl e fluctuation s an d 
eve n periodicit y i n th e occurrenc e o f  certai n 
extremes .  Base d upo n hi s experience s i n Australia , 
Willia m Stanle y Jevon s bega n t o ti e economi c 
downturn s t o poo r  harvest s whic h wer e i n tur n 
attribute d t o ba d weathe r  which ,  h e theorized , 
sunspo t  cycle s initiated .  A t  th e tur n o f  th e 
century ,  th e notio n o f  increasin g dessicatio n wa s 
popula r  an d Ellswort h Huntingto n conclude d tha t  th e 
grea t  migration s o f  Asia n people s wer e du e t o unusua l 
aridity.T3 ]  Huntingto n develope d th e ide a o f  larg e 
scal e climati c fluctuation s i n histori c time s an d 
devote d a  lifetim e t o findin g ofte n simplisti c 
example s o f  th e existenc e o f  climati c factor s i n 
human affairs .  I n 1947 ,  C.E.P .  Brook s publishe d a 
synthesi s o f  earlie r  paleoclimatologica l  studie s wit h 
additiona l  speculatio n abou t  causatio n i n history . 
Four  year s later ,  a  short-live d Journa l  o f  Human 
Ecolog y ra n severa l  weather-and-histor y themati c 
articles .  Meanwhile ,  th e America n Academ y o f  Art s 
and Science s hel d a  pioneerin g conferenc e o n climati c 
chang e i n May ,  1952 .  Fiv e year s later ,  th e 
Internationa l  Journa l  o f  Biometeorolog y bega n 
publication . 
More recently ,  severa l  book s hav e agai n 
popularize d th e them e o f  climati c variability ,  i n 
bot h th e pas t  an d th e future ,  wit h variou s purpose s 
i n mind.[4 ]  Among th e author s ar e Rober t  Claiborne , 
Willia m Gate s an d Joh n Imbrie ,  Joh n Grlbbin ,  Stephe n 
Schneider ,  Rei d Bryson ,  Mikhai l  Budyko ,  A .  Barri e 
Pittock ,  Crispi n Tickell ,  an d Stephe n Rosen .  Th e 
idea s o f  thes e writer s hav e encourage d som e 
historian s an d investigator s i n othe r  field s t o 
emphasiz e th e importanc e o f  understandin g climat e 
much mor e fully . 
_A sens e o f  urgenc y 
Ther e i s a  certai n sens e o f  urgenc y t o th e 
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investigatio n o f  an y relationshi p betwee n climat e an d 
people .  Generally ,  durin g th e firs t  hal f  o f  thi s 
century ,  th e climat e o f  th e Unite d State s seeme d 
stable .  On th e othe r  hand ,  sinc e th e 1960s ,  thos e 
"average "  climati c condition s hav e tende d t o becom e 
much mor e variable .  Thi s apparen t  revertin g t o a 
greate r  frequenc y o f  extreme s may converg e wit h othe r 
ominou s trends .  Globa l  populatio n exceed s fou r 
billio n an d i t  i s  growing .  Th e numbe r  o f  refugee s 
increase s bu t  ther e i s onl y th e limite d possibilit y 
of  migratio n acros s internationa l  borders . 
Meanwhile ,  al l  th e world' s peopl e ar e becomin g mor e 
economicall y interdependen t  an d demandin g mor e fro m 
th e weather-dependen t  food ,  fiber ,  an d 
energy-producin g industries .  Technologicall y 
margina l  nation s toda y woul d b e especiall y vulnerabl e 
i n th e even t  o f  notabl e change s i n weathe r  pattern s 
jus t  a s peopl e wer e i n agraria n medieva l  Europe . 
Significan t  an d long-lastin g climati c variabilit y  ha s 
occurre d i n th e pas t  an d theoreticall y coul d occu r 
again . 
Gathering s o f  Investigator s 
Variou s interdisciplinar y meeting s hav e brough t 
togethe r  researcher s fro m many nation s t o facilitat e 
more extensiv e study.[5 ]  Monas h Universit y hoste d a 
conferenc e i n 197 5 t o explor e climati c variabilit y 
fro m a  souther n hemispher e perspective .  Earl y i n 
1979 ,  th e Worl d Meteorologica l  Organizatio n sponsore d 
" a conferenc e o f  expert s o n climat e an d mankind "  i n 
Geneva.  Late r  tha t  year ,  th e Journa l  o f 
Interdisciplinar y Histor y conducte d a  climat e an d 
histor y worksho p a t  Harvard .  Stil l  later ,  i n 1979 , 
th e Climat e Researc h Uni t  o f  th e Universit y o f  Eas t 
Angli a organize d a n internationa l  conferenc e unde r 
th e auspice s o f  severa l  sponsors .  Likewise ,  th e 
America n Meteorologica l  Societ y hel d a  conferenc e o n 
climati c impact s an d societa l  respons e i n Milwauke e 
i n 1980 ,  followe d b y a  conferenc e o n climati c 
variatio n i n Sa n Dieg o i n 1981 . 
Why Historian s Shoul d Becom e Involve d 
I n th e proces s o f  reconstructin g pas t  episode s 
and trends ,  a s reveale d i n document s o r  othe r 
sources ,  historian s ca n mak e importan t  contribution s 
t o physica l  scienc e a s wel l  a s othe r  socia l  sciences . 
They ca n expan d th e understandin g o f  wha t  "normal " 
weathe r  i s b y lookin g a t  centurie s rathe r  tha n a t  th e 
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conventiona l  thirty-yea r  averages .  Ultimately ,  th e 
reconstructe d recor d o f  th e pas t  may ai d i n 
predictin g futur e weathe r  patterns .  A t  th e sam e 
time ,  b y examinin g th e impac t  o f  variabilit y  upo n 
human institution s i n th e past ,  historian s ca n assis t 
i n polic y formatio n regardin g immediat e emergenc y 
relie f  an d th e mor e elusiv e long-ter m effects .  Th e 
recor d o f  respons e t o pas t  weather-base d disaster s 
coul d provid e scenario s fo r  futur e crisi s management . 
Historian s may als o hel p themselve s a s the y 
stud y pas t  weather.[6 ]  Suc h a  stud y fo r  on e 
particula r  regio n build s a n extensiv e familiarit y 
wit h loca l  source s an d i t  als o provide s on e 
integrative ,  an d perhap s les s biased ,  them e fo r  th e 
histor y o f  th e plac e unde r  investigation .  Weathe r 
histor y ca n als o b e on e unifyin g them e i n worl d 
history .  Beside s this ,  th e degre e t o whic h 
sophisticate d weathe r  dat a instrument s wer e use d i n 
othe r  time s an d place s ca n b e on e indicato r  o f 
modernity . 
Severa l  journal s alread y exis t  whic h publis h 
article s o n th e reconstructio n o f  pas t  weather , 
instance s o f  variability ,  physica l  explanation s fo r 
climati c phenomena ,  possibl e relationship s betwee n 
climati c factor s an d huma n life ,  an d researc h 
technique s fo r  al l  o f  thes e themes .  Thes e serial s 
compris e Tabl e 1 . 
Tabl e 1 
Climat e an d Histor y Serial s 
Bulleti n o f  th e America n Meteorologica l  Societ y 
4 5  Beaco n Stree t 
Boston ,  MA 0210 8 
• 
Chinoo k 
P.O.  Bo x 42 7 
Brampton, On ta r i o, Canada L6V 2L4 
Climat e Monito r 
Climati c Researc h Uni t 
Universit y o f  Eas t  Angli a 
Norwich ,  Englan d N R 4  7T J 
Climati c Chang e 
Lincol n Buildin g 
108 
160 Ol d Derb y Roa d 
Hingham ,  MA 0204 3 
Disasters :  Th e Internationa l  Journa l  o f  Disaste r 
Studie s an d Practic e 
c/ o Journal s Division /  Pergamo n 
Pres s 
Maxwell House 
Fa i rv iew Park 
Elmsford, NY 10523 
Env i ronmental Review 
J. Donald Hughes, E d i t or 
H i s t o ry Department 
U n i v e r s i ty of Denver 
Denver, Colorado 
J et Steam 
60 Talfour d Avenu e 
Reading ,  Englan d RG6 2B P 
Journa l  o f  Climatolog y 
c/ o Joh n Wile y &  Son s 
Baffin s Lan e 
Chichester ,  Sussex ,  Englan d 
Mariners '  Weathe r  Lo g 
Nationa l  Oceanographi c Dat a Cente r 
Room 400 ,  Pag e Buildin g 1 
Washington ,  D.C .  2023 5 
Weathe r 
Royal  Meteorologica l  Societ y 
Greenvill e Plac e 
Bracknell ,  Englan d RG 1 2 1  B X 
Weatherwis e 
I I . 
WEATHER 
L a y e rs 
PHASE I : 
i n N a t u re 
S u i te 504 
4 00 A l b e m a r le 
W a s h i n g t o n, D. 





PAST CLIMAT E 
I n a  variet y o f  ways ,  th e natura l  environmen t 
produce s annua l  accumulation s o f  wha t  physica l 
scientist s cal l  "prox y data. "  Thes e layer s o f  matte r 
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can b e subjecte d t o chemica l  analysi s whic h wil l 
revea l  indirec t  informatio n abou t  pas t  climati c 
conditions .  Suc h layer s i n natur e includ e th e shell s 
of  marin e organism s deposite d i n th e ocea n floor , 
speleothem s (formation s o n stalagmite s i n caves) , 
glacia l  ice ,  sediment s whic h contai n fossilize d 
pollen ,  o r  evidenc e o f  fires ,  an d th e annua l  growt h 
of  tre e rings.[7 ]  Althoug h th e technique s use d t o 
gai n climati c informatio n fro m thes e source s may b e 
unfamilia r  t o mos t  professiona l  historians ,  bot h 
socia l  an d physica l  scientist s ar e discoverin g tha t 
thei r  respectiv e researc h method s ca n complemen t  eac h 
other .  Th e finding s fro m on e genera l  approac h wil l 
ofte n verif y finding s fro m th e other . 
Oxygen isotope s an d histor y 
Oxygen isotop e analysi s i s centra l  t o th e stud y 
of  sample s take n fro m eac h layer .  State d simply ,  th e 
colde r  i t  wa s a t  a  give n time ,  th e les s th e quantit y 
of  0 1 8 relativ e t o 0 1 6 ther e wil l  b e i n th e 
sample .  A .  T .  Wilso n (Universit y o f  Waikato ,  Ne w 
Zealand )  i s studyin g stratigraphi c sequence s o f  cav e 
calcit e t o determin e th e natur e o f  th e atmospher e a t 
th e tim e eac h deposi t  wa s lai d down.[8 ]  Hi s researc h 
i s simila r  t o tha t  o f  Harol d Ure y an d Cesar e Emilian i 
who derive d pas t  oceani c temperature s fro m 
examinatio n o f  th e distributio n o f  oxyge n isotope s 
betwee n th e calciu m carbonat e lai d dow n o n th e shell s 
of  marin e organism s (foraminifera )  an d th e wate r  i n 
whic h th e organism s lived . 
Whil e core s take n fro m th e ocea n floo r  ca n giv e 
a genera l  recor d o f  temperature s ove r  thousand s o f 
year s o f  prehistori c time ,  Wilson' s techniqu e may 
suppor t  mor e precis e historica l  study .  Carbo n 
dioxid e give n of f  fro m plan t  root s dissolve s u p 
limeston e (CaCo2 )  t o for m calciu m bicarbonat e which , 
dissolve d i n groun d water ,  enter s th e cave .  Carbo n 
dioxid e i s give n of f  i n reactio n a s th e wate r  flow s 
ove r  th e surfac e o f  th e speleothem .  Th e distributio n 
betwee n th e oxyge n isotope s o f  th e remainin g calcit e 
and th e groun d wate r  record s th e temperatur e o f  th e 
cave .  Thi s wil l  no t  b e th e sam e a s th e temperatur e 
abov e ground ,  bu t  a  tim e serie s wil l  nonetheles s 
revea l  trends . 
Wilson ,  i n fact ,  ha s foun d tha t  th e pas t 
temperatur e o f  Ne w Zealan d include d a  war m perio d a s 
i n medieva l  Europ e an d a  colde r  perio d a s i n th e 
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"Littl e Ic e Age. "  He regard s bot h th e Polynesia n an d 
Vikin g explorator y voyages ,  simultaneousl y beginnin g 
i n th e war m perio d an d abruptl y haltin g wit h th e 
onse t  o f  colde r  conditions ,  a s perhap s bein g du e t o 
significantl y increase d windines s i n bot h th e Sout h 
Pacifi c  an d Nort h Atlantic .  Wilso n als o suggest s 
tha t  th e eviden t  grea t  increas e i n carbo n dioxid e i n 
th e atmospher e afte r  187 0 wa s du e t o th e 
unprecedente d expansio n o f  agricultura l  frontier s 
throughou t  th e world.[9 ]  Mor e farm s mean t  fewe r 
tree s t o absor b thi s gas .  A s explaine d below ,  a n 
increas e i n carbo n dioxid e shoul d lea d t o a  warmin g 
whic h di d indee d occur . 
A simila r  stud y o f  glacia l  ic e layer s ca n yiel d 
evidenc e fro m whic h th e directio n o f  climati c chang e 
can b e inferred.[10 ]  Smal l  glacier s ar e foun d i n 
many differen t  places .  The y ar e therefor e suitabl e 
fo r  assessin g th e natur e o f  globa l  rathe r  tha n loca l 
fluctuations .  A s historica l  document s show ,  glacier s 
anywher e wil l  expan d o r  retrea t  i n respons e t o 
genera l  chang e i n temperature .  Again ,  th e researc h 
of  th e physica l  an d socia l  scientis t  wil l  overlap . 
Stephe n Porte r  (Universit y o f  Washington )  ha s foun d 
tha t  mountai n glacie r  analysi s ca n b e comple x an d 
lac k continuit y ove r  tim e sinc e non-climati c factor s 
intervene .  Nevertheless ,  ic e core s fro m pola r 
glacier s contai n recognizabl e annua l  layer s tha t 
permi t  precis e datin g an d isotopi c analysis .  Th e 
Camp Centur y cor e fro m Greenlan d provide s suc h a 
recor d o f  annua l  fluctuation s fo r  severa l  hundre d 
years . 
Polle n fro m th e pas t 
H.J.B .  Birk s (Cambridge )  an d Thompso n Webb II I 
(Brow n University )  hav e reconstructe d pas t  climati c 
condition s throug h palynology ,  th e stud y o f  layer s o f 
polle n remain s i n lake s an d bogs.[11 ]  Thi s typ e o f 
investigatio n show s whe n plant s whic h thriv e i n war m 
place s onc e gre w i n location s no w muc h colde r  o r  whe n 
fluctuation s i n temperatur e trend s occurre d i n th e 
pas t  i n on e locale .  Approximat e pas t  summer 
temperatures ,  amoun t  o f  precipitation ,  an d th e lengt h 
of  growin g season s ca n b e deduce d throug h comparin g 
certai n specie s an d quantitie s o f  fossilize d polle n 
wit h th e condition s necessar y fo r  th e contemporar y 
distributio n o f  tha t  plan t  life .  Thi s approac h 
assumes tha t  climat e i s th e principa l  caus e o f 
variation s i n polle n foun d rathe r  tha n othe r  factors . 
Il l 
Thos e othe r  factor s coul d includ e huma n intrusion , 
soi l  conditions ,  an d competitiv e plan t  migration . 
Palynolog y furthe r  assume s tha t  th e relationshi p 
betwee n climati c condition s an d vegetatio n ha s 
remaine d constant .  Probabl y th e retrea t  o f  a  specie s 
fro m a n are a i s mor e clearl y climaticall y significan t 
tha n th e arriva l  o f  a  species .  Some o f  th e 
difficultie s i n thi s approac h ar e overcom e b y th e 
stud y o f  severa l  specie s i n on e local e an d b y 
verifyin g th e palynologica l  finding s wit h dat a fro m 
othe r  kind s o f  layers .  Polle n data ,  lik e tha t  fro m 
th e Kirchne r  Mars h i n Minnesota ,  hav e provide d 
informatio n fo r  u p t o 14,00 0 years .  A s i s tru e o f 
othe r  layer s research ,  a  sampl e cor e i s take n whic h 
contain s level s o f  pollen-bearing.sedimen t  whic h may 
be date d b y radiocarbo n methods .  And ,  a s i s tru e o f 
othe r  indicators ,  th e Nort h America n polle n recor d 
confirm s a  "Littl e Ic e Age "  temperatur e relativel y 
lowe r  tha n twentiet h centur y averages . 
Significan t  Sedimen t 
Cor e sample s o f  othe r  sedimen t  layer s revea l 
pas t  climat e variability ,  too .  Varves ,  fo r  example , 
ar e annua l  summer  an d winte r  deposit s wit h structur e 
tha t  enable s eac h t o b e date d t o th e exac t  year .  Th e 
thicknes s ofte n depend s o n rainfall.[12 ]  I n 
addition ,  forestr y offer s anothe r  example .  Core s 
fro m Georgia' s Okefenoke e Swamp indicat e drough t 
approximatel y ever y twenty-fiv e years .  Thi s 
conclusio n come s fro m th e periodi c annua l  layer s 
containin g burne d pea t  an d charcoa l  deposit s du e t o 
lightnin g initiate d fire s i n th e drie d swamp.[13 ] 
Tale s Tre e Ring s Tel l 
Finally ,  dendrochronologist s stud y th e ringe d 
layer s forme d b y th e annua l  growt h o f  trees .  Harol d 
C.  Fritt s (Universit y o f  Arizona )  i s a n authorit y o n 
thi s typ e o f  research.[14 ]  Evidenc e fro m rin g widt h 
variation s i n conife r  growt h ca n b e especiall y usefu l 
t o historian s becaus e i t  ca n b e date d t o th e exac t 
yea r  an d ofte n th e season .  Dat a ar e increasingl y 
availabl e fro m mor e countrie s i n th e temperat e zone . 
The Arizon a researcher s hav e collecte d sample s fro m 
wester n Nort h America ;  J .  R.  Pilche r  an d M.G.L . 
Baili e (Queen' s University ,  Belfast )  hav e begu n a 
dendrocllmati c interpretatio n o f  th e Iris h Se a basin . 
The Federa l  Institut e o f  Forestr y Researc h ha s 
reconstructe d pas t  Swis s climat e fro m th e tre e rin g 
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record .  Dendrochronologist s ar e intereste d i n th e 
size ,  structure ,  an d chemica l  compositio n o f  tre e 
rings .  Eac h rin g mus t  b e identifie d b y yea r  an d th e 
relativel y smalle r  growt h i n olde r  tree s standardize d 
wit h non-climati c wide r  ring s fro m earlie r  i n th e 
tree' s life .  Th e correlatio n betwee n rin g siz e an d 
temperatur e o r  precipitatio n depend s upo n th e 
species ,  th e seaso n o f  th e year ,  an d th e sit e i n 
whic h a  sampl e grows .  Many sample s ar e take n an d 
ring s ar e cros s date d amon g thos e sample s t o assur e 
tha t  th e informatio n i s repeate d amon g al l  o f  them . 
Known instrument-base d meteorologica l  dat a ca n b e 
use d t o interpre t  twentiet h centur y ring s an d thi s 
interpretatio n ca n b e applie d fo r  pre-instrumen t 
earlie r  ring s a s fa r  bac k a s 152 0 i n th e Unite d 
States .  Thi n ring s mea n drough t  years .  Again , 
evidenc e fro m othe r  kind s o f  layer s a s wel l  a s 
historica l  document s furthe r  verifie s 
dendrochronologica l  findings . 
Summary an d Evaluatio n 
The climati c recor d layer s i n natur e diffe r  a s 
t o th e tim e spa n the y encompas s an d th e precisio n t o 
whic h specifi c  dat a ca n b e assigne d t o a  poin t  i n 
time .  Ocea n core s cove r  thousand s o f  year s an d 
trend s reveale d therei n star t  o r  en d giv e o r  tak e 
hundred s o f  years .  Polle n serie s involv e les s tim e 
and datin g i s mor e i n focus ,  giv e o r  tak e fift y t o a 
hundre d years .  Speleothem s an d som e ic e layer s o r 
sediment s ca n b e assigne d specifi c  year s lik e tre e 
rings .  Unlik e dendrochronology ,  glacia l  sequence s 
ar e no t  alway s continuous .  Tre e ring s ca n als o 
indicat e weathe r  fo r  pas t  growin g season s bu t 
histori c document s ca n ofte n describ e weathe r  fo r  al l 
season s i n grea t  detail . 
III .  PHASE I :  RECONSTRUCTING PAST WEATHER:  TH E 
HUMAN RECORD 
What  t o Loo k Fo r 
The moder n huma n record ,  o f  course ,  include s 
precis e dat a fro m instruments .  Th e inventio n o f 
certai n instrument s lik e th e hygromete r  (t o measur e 
humidity )  an d th e anemomete r  (t o measur e wind )  ar e 
attribute d t o Leonard o d a Vinci ,  wit h obviou s 
improvement s ove r  th e years .  Galile o Galile i 
designe d a  thermomete r  i n 1592 ;  Evangelist a 
Toricelll ,  a  barometer ,  i n 1644 ;  Christophe r  Wren ,  a 
rai n gauge ,  1662 .  Interestingly ,  th e deterioratio n 
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i n climati c condition s durin g th e "Littl e Ic e Age " 
seemed t o challeng e inventiv e mind s t o lear n mor e 
abou t  th e weathe r  o f  thei r  time .  Earl y instrument s 
t o measur e evaporatio n an d sola r  radiatio n wer e 
product s o f  th e mid-nineteent h century .  Th e 
historia n wh o seek s t o reconstruc t  pas t  weathe r 
episode s an d trends ,  then ,  i s lookin g fo r  dat a abou t 
aridity ,  win d velocit y an d direction ,  temperature , 
atmospheri c pressure ,  precipitation ,  an d amoun t  o f 
clou d cover .  Unfortunately ,  th e earlie r  us e o f 
instrument s wa s no t  universal ,  no r  wa s i t  a 
standardize d approac h wher e i t  di d happen .  Helmu t 
Landsber g (Universit y o f  Maryland) ,  however ,  ha s 
foun d numerou s documentar y source s fo r  wester n Europ e 
whic h compensat e fo r  thes e problems .  A s historian s 
lear n t o identif y climaticall y sensitiv e literar y 
dat a tha t  peopl e i n Europ e an d elsewher e hav e lef t 
behind ,  the y wil l  buil d a n importan t  bridg e betwee n 
th e layer s i n nature ,  discusse d above ,  an d th e 
twentiet h centur y instrumenta l  record . 
Evidenc e fro m Archaeolog y an d Anthropolog y 
Historian s may ,  first ,  wan t  t o borro w som e idea s 
fro m archaeologist s wh o stud y th e huma n pas t  whic h 
occurre d befor e writin g developed.[15 ]  Indirec t 
climati c evidenc e shoul d b e apparen t  i n mor e 
technologicall y primitiv e culture s whic h ha d fe w 
the y reacte d t o variability .  Fo r 
Yamamoto (Tokuyam a University ,  Tokyo ) 
th e absenc e o f  Chines e good s i n 
grave s i n th e secon d centur y o f  th e 
can b e attribute d t o climati c 
whic h rendere d trad e difficult , 
optima l  perio d aroun d A.D .  40 0 may hav e 
contribute d t o th e renewe d cultura l  prosperit y o f  th e 
Kofu n Age .  Rober t  McGhee (Nationa l  Museu m o f  Man , 
Ottawa )  find s evidenc e o f  variabilit y  i n Arcti c 
Canada:  th e us e o f  larg e ski n boat s fo r  whalin g i n 
time s pas t  indicate s tha t  ocean s no w fille d wit h ic e 
wer e onc e ope n water .  Th e divers e bone s o f  hunte d 
animal s sugges t  wildlif e migration s du e t o 
variabilit y  o n land .  Barbar a Bel l 
(Harvard-Smithsonia n Cente r  fo r  Astrophysics )  ha s 
reconstructe d ancien t  Egyptia n weathe r  fro m wal l 
inscriptions .  Likewise ,  E .  C .  Bait y (Solan a Beach , 
California )  i s seekin g t o ti e ora l  tradition s o f 
weathe r  disaster s t o tangibl e evidenc e fo r  cultura l 
discontinuity .  Y .  Waise l  (Tel-Avi v University ) 












Likewise , an 
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prevaile d i n lat e bronz e ag e Israe l  tha n wa s 
subsequentl y true ,  base d o n change s i n common woo d 
specie s fo r  building . 
To thes e example s migh t  b e adde d suc h 
archaeologica l  evidenc e o f  climati c variabilit y  a s 
structura l  remain s a t  varianc e wit h moder n wate r 
levels,  Sahara n picture s o f  animal s no w foun d i n 
mois t  regions ,  changin g wel l  usage ,  o r  a  decreas e i n 
th e averag e siz e o f  cor n cobs .  Historian s wil l  als o 
see notabl e change s i n clothin g o r  architectura l 
style s implyin g differin g weathe r  trends . 
Direc t  Archiva l  Materials ,  Wit h Example s 
Similarly ,  historian s ca n locat e weathe r  dat a 
withi n th e writte n record ,  eve n whe n suc h informatio n 
i s no t  apparen t  a t  first.[16 ]  Conventiona l  boo k 
indexe s rarel y cit e th e reference s necessar y fo r 
weathe r  reconstruction .  Nevertheless ,  many 
investigator s wit h innovativ e technique s ha e alread y 
use d a n interestin g assortmen t  o f  documents . 
Travelers ,  particularl y diplomati c representative s 
and missionaries ,  alon g wit h physicians ,  ofte n kep t 
weathe r  diarie s whic h sometime s include d amateu r 
instrumen t  observations .  Les s importan t  peopl e wh o 
kep t  diarie s may hav e writte n abou t  weathe r  fo r  lac k 
of  anythin g els e t o do .  Loca l  historie s ofte n 
includ e mentio n o f  exceptiona l  weathe r  events .  Mor e 
deepl y religiou s culture s recorde d time s prayer s wer e 
offere d fo r  deliveranc e fro m weathe r  hazards .  Beyon d 
thes e mor e obviou s sources ,  researcher s attemptin g t o 
reconstruc t  pas t  weathe r  ca n consul t  secula r  o r 
monasti c chronicles ,  persona l  account s o f  militar y 
campaigns ,  ships '  logs ,  th e archive s o f  tradin g 
companies ,  busines s record s fo r  commercia l 
agriculture ,  cit y counci l  meetin g minutes ,  regiona l 
report s t o centra l  governments ,  petition s fo r  ta x 
exemptions ,  an d earl y periodical s whic h migh t 
summariz e condition s durin g ke y growin g month s i n 
lie u o f  givin g statistics . 
Numerous specifi c  example s o f  successfu l 
researc h ar e available .  A .  T .  Battage l  an d J .  M. 
Grov e (Girto n College ,  Cambridge )  hav e foun d evidenc e 
of  weather-base d economi c deterioratio n i n eighteent h 
centur y Norwa y withi n ta x relie f  records .  Astri d 
Ogilvi e (Universit y o f  Eas t  Anglia )  relie d o n 
Icelandi c report s t o th e Danis h crown .  H .  E .  Halla m 
(Universit y o f  Wester n Australia )  reconstructe d 
weathe r  pattern s fo r  Eas t  Anglia ,  c .  A.D .  1250-1350 , 
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by examinin g extan t  manoria l  accoun t  rolls , 
particularl y cro p yiel d ratio s an d harves t  dates .  I n 
a paralle l  investigation ,  Dere k Ster n (Universit y o f 
East  Anglia )  ha s explore d seedin g rate s a s reporte d 
i n th e record s o f  land s owne d b y Westminste r  Abbey . 
A.  Macka y (Universit y o f  Edinburgh )  compare d evidenc e 
i n cathedra l  record s o f  goo d an d ba d harvest s wit h 
date s o f  religiou s procession s t o assuag e drough t  t o 
reestablis h pas t  Castilia n weather .  Understandin g 
tha t  th e occurrenc e o f  locus t  plague s follo w th e 
ecologica l  stimul i  o f  certai n temperatur e an d 
rainfal l  patterns ,  M.  Barcel o (Universida d Autonom a 
de Barcelona )  ha s inferre d Spanis h pattern s fo r  th e 
sixt h an d sevent h centurie s fro m insec t  infestations . 
Two studie s hav e bee n muc h mor e extensive.[17 ] 
Christia n Pfiste r  (Geographische s Institu t  de r 
Universita t  Bern )  ha s determine d annua l  May an d Jun e 
temperature s fro m Switzerlan d fro m th e earl y 
seventeent h centur y b y consultin g tith e auctio n 
dates .  Thi s i s simila r  t o th e pioneerin g researc h o f 
Emmanuel  LeRo y Laduri e (Colleg e d e France )  wh o 
prepare d a  tim e serie s o f  grap e harvest s fro m th e 
fifteent h t o nineteent h centuries ;  phenologica l 
evidenc e (maturatio n dates )  for m th e basi s o f  hi s 
reconstructio n o f  pas t  Frenc h summer  temperatures . 
Many o f  thes e technique s coul d b e applie d t o other , 
althoug h no t  necessaril y  all ,  places . 
Sinc e European s ha d th e mos t  elaborat e 
instrument s earlie r  tha n othe r  peopl e wit h whic h t o 
recor d climati c variability ,  th e mos t  extensiv e 
reconstructio n effort s hav e gon e o n there ,  an d i n th e 
Unite d States .  Nevertheless ,  certai n investigator s 
hav e undertake n reconstructio n researc h 
elsewhere.[18 ]  Thes e include :  Pac—Kuan Wang 
(China) ,  H .  Arakaw a (Japan) ,  Sharo n Nicholso n 
(Africa) ,  C .  Burrow s (Ne w Zealand) ,  Rober t  McAfe e 
(Australia) ,  an d Rober t  Claxto n (Lati n America) . 
Criteri a o f  "Normality " 
Anyon e wh o i s tryin g t o reconstruc t  pas t  weathe r 
must  firs t  understan d wha t  a n optima l  o r  "normal " 
weathe r  yea r  shoul d b e fo r  a  regula r  growin g cycl e i n 
th e local e unde r  investigation .  I n seekin g t o verif y 
apparentl y standar d patterns ,  th e investigato r  wil l 
discove r  episod e anomalie s i n th e proces s o f 
compilin g a  yea r  b y yea r  tim e serie s whic h ca n als o 
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reveal t rends. The invest iga tor must also be 
concerned with the frequency, i n t ens i t y, durat ion, 
and extent of each episode under study. Histor ians 
who reconstruct past weather wi l l look at facts 
general ly overlooked before. Among some addi t ional 
spec i f i cs to be compared for many years are: the 
number of days of snow in each winter, the amount of 
da i ly snowfall, dates of f i r s t f ros ts or the onset of 
spr ing, number of days of c lear skies or ra in in a 
given month, the incidence of forest or grassland 
f i r e s which ind ica te drought, and pluvial r eg i s t e rs 
i n lake level changes or r i ver overflows. The f i r s t 
s tep in t h is research i s locat ing weather data; the 
second step i s i n te rp re ta t i on and that i s f i l l e d with 
problems. 
Evaluating Evidence Found in Documents 
H is tor ians who reconstruct weather need to ask 
several quest ions as they s i f t through evidence. Is 
the report complete and accurate? Are modern ( ra ther 
than old calendar) dates used? Did a report 
exaggerate a weather-based d i sas ter to hide a 
non-meteorological cause of problems? Is there a 
"band wagon" ef fect? (In other words, does one 
report of bad weather encourage more of the same 
without j u s t i f i ca t i on?) What did wr i ters mean when 
they used pa r t i cu lar nouns l ik e "haze" or "autumn" or 
modif iers l ik e "excessive"? Did the author 's 
personal discomforts or l i t e r a ry s t y le cor rec t ly 
r e f l e ct i n tens i ty of condit ions? 
There are also cer ta in t raps to avoid. How 
extensive was the observer 's acquaintance with the 
loca le described? This wr i ter r eca l ls a r e l a t i v e 's 
v i s i t s to Georgia in three d i f fe rent years. 
Coinc identa l ly, three d i f fe rent weather anomalies 
occurred each time: record-breaking rap id i ty and 
d is tance of barometer f a l l , l a te season snowfall, and 
record-breaking heat. If my r e l a t i ve keeps a d iary, 
i t reveals Georgia as a place of harsh weather 
extremes, a t o ta l ly unwarranted conclusion. Weather 
pa t te rns do seem cyc l i ca l, but hardly with s imp l i s t ic 
p r e d i c t a b i l i t y. There may be both weather and 
non-weather causes for the same consequence. Did low 
farm product iv i ty r esu lt from heavier ra ins or from 
simultaneous p o l i t i c al unrest? Annual averages or 
t o t a ls may obscure the fact that the opposite from 
the apparent i s t r u e. The mean temperature for 1950 
i n one place may be "normal" un t il i t i s found to 
117 
includ e unusuall y war m winte r  month s an d a  relativel y 
coole r  summer ;  "average "  rainfal l  fo r  Jun e i s no t 
"normal "  i f  i t  fall s  entirel y durin g th e firs t  te n 
day s only .  Anomalie s receiv e mor e attentio n whic h 
may mak e the m see m mor e extrem e tha n the y reall y 
were .  I n som e places ,  ther e may b e a  proliferatio n 
of  data ,  eve n trivi a abou t  weather .  On th e othe r 
hand ,  i n Africa n an d Lati n America n areas ,  ther e i s a 
paucit y o f  lon g ter m an d continuou s records .  I n 
eithe r  case ,  th e document s may b e widel y scattered . 
Meteorologica l  an d politica l  area s ar e no t 
necessaril y  congruent .  Obviousl y i n a  larg e nation , 
some peopl e ca n enjo y a  mil d winte r  whil e other s 
suffe r  fro m extremes .  A  complet e weathe r 
reconstructio n wit h a n analysi s o f  it s  impac t  coul d 
requir e th e skill s  o f  paleography ,  meteorology , 
agronomy ,  demography ,  an d politica l  scienc e a s wel l 
as historica l  investigatio n itself . 
Confrontin g Researc h Problem s 
The experienc e o f  variou s researcher s offer s 
suggestion s fo r  meetin g th e challeng e o f  suc h 
obstacles .  Historian s themselve s coul d kee p weathe r 
diarie s fo r  severa l  months,  first ,  t o contribut e 
non-statio n dat a and ,  second ,  t o gai n insigh t  int o 
th e wa y earlie r  record s unde r  stud y migh t  hav e bee n 
compiled .  Historian s shoul d selec t  dat a fro m writer s 
deemed bes t  b y reaso n o f  thei r  motive s an d training . 
They shoul d giv e priorit y t o eye-witnes s account s an d 
indisputabl e physica l  evidence .  A  lowe r  strea m flo w 
or  lak e leve l  i s  bette r  indicatio n o f  drough t  tha n 
literar y impressions .  Two o r  mor e independen t 
witnesse s shoul d agree .  Report s fro m on e 
administrativ e uni t  shoul d b e paralle l  wit h thos e o f 
adjacen t  districts .  Natura l  layer s an d document s 
shoul d corroborat e eac h other .  Reference s t o 
increase s i n on e directio n shoul d accompan y 
indication s o f  decrease s i n th e opposite . 
Researcher s ough t  t o thin k i n term s o f  century-lon g 
tim e serie s o f  particula r  season s o r  months ,  lik e 
"comparativ e winters. "  Focusin g upo n th e growin g 
month s o r  harves t  tim e ca n b e a  researc h short-cut . 
Generally ,  th e mos t  successfu l  researc h i s bein g don e 
by interdisciplinar y teams . 
One fundamenta l  researc h goa l  i s  th e abilit y  t o 
translat e literar y dat a int o statistic s an d t o mak e 
statistic s readil y comprehensibl e i n standar d 
descriptiv e terms.[19 ]  On e devic e t o reac h thi s goa l 
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i s  makin g a  conten t  analysi s o f  th e frequenc y o f 
certai n weathe r  term s i n diarie s fo r  on e plac e an d 
time .  Anothe r  i s a  practic e o f  havin g mor e tha n on e 
researche r  examin e th e sam e sourc e an d assig n 
numerica l  value s t o eac h descriptiv e phrase .  Averag e 
value s cance l  persona l  value s a s reader s thin k i n 
term s o f  degree s fro m clea r  t o overcas t  skie s o r  fro m 
breeze s t o a  hurrican e o r  fro m a  mis t  t o a 
cloudburst .  Sometime s instrumen t  record s ar e 
availabl e t o verif y a t  leas t  par t  o f  a  diar y an d t o 
make a  judgmen t  abou t  th e rest .  Lookin g a t  th e 
revers e procedur e (statistica l  t o literar y mode) ,  i n 
th e cas e o f  relativ e moistur e exces s o r  deficiency , 
ther e i s a  standar d (Palme r  Method )  numerica l 
definitio n o f  "extreme, "  "moderate, "  o r  "slight " 
drough t  an d shade s o f  difference s i n th e opposit e 
direction .  Relate d t o thi s basi c goa l  o f 
quantificatio n i s th e desirabilit y  o f  creatin g 
synopti c weathe r  map s fo r  pre-instrumen t  day s whe n 
adequat e dat a ca n b e gathered .  J .  A .  Kingto n 
(Universit y o f  Eas t  Anglia )  i s  preparin g suc h map s 
fo r  significan t  date s i n Europea n history . 
IV .  PHASE II :  EXPLAININ G VARIABILIT Y 
Apparen t  Contemporar y Trend s 
I n th e 1970s ,  scienc e fictio n film-maker s 
anticipate d scientifi c  controvers y i n thei r 
exaggerate d projectin g o f  futur e climati c 
catastrophes.[20 ]  I n Th e Man Who Fel l  T o Earth , 
th e audienc e learn s o f  anothe r  plane t  devastate d b y 
globa l  drought .  Heart ,  i n "Th e Do g an d th e 
Butterfly, "  recorde d th e lamen t  tha t  "[t]h e earth' s 
gettin g colder /  we'r e al l  growin g older "  abou t  th e 
same tim e Quinte t  depicte d a n ic e calamit y o n thi s 
planet ,  presumabl e withi n th e nex t  century .  On th e 
othe r  hand ,  Soylen t  Gree n offere d movi e goer s th e 
possibilit y  o f  a  futur e Ne w York ,  warme d b y a  carbo n 
dioxid e greenhouse .  H.  F .  Dia z an d R.  Ouayl e 
(Nationa l  Climati c Center/Asheville )  hav e indee d 
foun d tha t  ove r  th e pas t  quarte r  centur y many 
section s o f  th e Unite d State s hav e experience d 
cooling .  Mos t  o f  thi s cooling ,  however ,  ha s occurre d 
i n th e East .  Likewise ,  precipitatio n increase s hav e 
been occurring ,  bu t  mainl y i n th e East .  I n 1973 , 
Walte r  Or r  Robert s (Aspe n Institute/Boulder ) 
identifie d a  twenty-tw o yea r  periodicit y i n th e 
drough t  recor d fo r  th e hig h plains :  1823 ,  1843 , 
1868 ,  1890 ,  1913 ,  1934 ,  an d 1954 .  H e correctl y 
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projecte d anothe r  betwee n 197 4 an d 1978 .  Beyon d th e 
usua l  real m o f  historicall y producin g evidenc e o f 
climati c variability ,  ther e i s researc h int o th e 
fundamenta l  cause s o f  suc h change s o r  trend s o r 
episodes . 
Ther e ar e a  numbe r  o f  possibl e explanation s fo r 
climati c variability ,  al l  subjec t  t o muc h debate . 
Most  leav e man a t  th e merc y o f  a  mechanisti c univers e 
whil e a  fe w se e peopl e abl e t o mak e som e determine d 
and successfu l  effor t  t o affect ,  o r  no t  t o affect , 
weather .  Among th e explanator y theorie s ar e 
variation s i n th e activit y o f  th e su n itself ,  change s 
i n th e earth' s magneti c field ,  th e natur e o f  th e 
movement  o f  th e eart h throug h space ,  differin g 
amount s o f  volcani c dus t  i n th e stratosphere ,  th e 
influenc e o f  atmospheri c pollutant s derive d fro m 
human activities ,  an d deliberat e weathe r 
modification .  Conceivable ,  al l  o f  thes e factors ,  an d 
others,  coul d affec t  climate . 
Sunspot s 
John Eddy (Harvard-Smi thson ian Center for 
A s t r o p h y s i c s) i s examining documented p a st s o l ar 
a c t i v i t y . For at l e a st two thousand y e a r s, e a r th 
d w e l l e rs have observed s p o ts on the s u r f a ce of t he 
sun. The r e c o r ds show t h a t, i n a f a i r l y r e g u l ar 
c y c le of e leven y e a r s, t he number of s p o ts i n c r e a s es 
from none to few to as many as s e v e r al hundred. In 
t he p a st cen tu ry at l e a st one thousand p u b l i c a t i o ns 
have c la imed to have i d e n t i f i ed some s t a t i s t i c al 
c o r r e l a t i on between t h i s cyc le and c e r t a in a s p e c ts of 
wea the r, among o t h er t h i n g s. Un t i l r e c e n t l y, t he 
ev i dence was c o n t r a d i c t o ry and lacked any s u n - e a r th 
p h y s i c al l i n k i n g mechanism.[21] I t i s now known t h at 
s t reams of " s o l ar wind," charged atomic p a r t i c l es 
from the sun, i n t e r a ct wi t h t he e a r t h 's magnet ic 
f i e l d . Because of t h i s, t h e re i s a c o r r e l a t i on 
between t imes of h igher s o l ar a c t i v i ty and the 
o c c u r r e n ce of t he au ro ra b o r e a l is and au ro ra 
a u s t r a l i s. Perhaps the most famous anomaly i n s o l ar 
b e h a v i or i s t he "Maunder Minimum" from A.D. 1645 
u n t i l 1715. As i n the "Sporer Minimum" of 1420 to 
1570, t h i s was a t ime both of gene ral coo l i ng and 
y e a rs wi t h few obse rvab le s u n s p o t s. 
Dendrochrono log ical r e s e a r ch v e r i f i es t h e se changes, 
s i n ce high s o l ar a c t i v i ty d e p r e s s es the r a te of 14C 
p r o d u c t i on revea led i n t r ee r i ng l a y e r s. 
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Atmospheri c Electricit y 
The researc h o f  Ralp h Markso n (Massachusett s 
Institut e o f  Technology )  int o atmospheri c electricit y 
complement s th e wor k o f  Edd y i n th e searc h fo r  a 
sun-eart h climati c link.[22 ]  Thunde r  an d lightnin g 
may b e th e firs t  phenomen a whic h com e t o min d whe n 
one think s o f  weather ,  bu t  th e histori c incidenc e o f 
greate r  o r  lesse r  electrica l  activit y i n a  give n 
plac e i s  generall y uninvestigated .  Nevertheless , 
thunderstorm s ar e goin g o n constantl y somewher e ove r 
th e earth' s surfac e sinc e the y maintai n th e electri c 
fiel d o f  th e planet .  Th e relationshi p betwee n 
genera l  climat e an d atmospheri c electricit y need s t o 
be explored . 
The Movement  o f  th e Eart h i n Spac e 
Miluti n Milankovitc h popularize d th e ide a fort y 
year s ag o tha t  regular ,  easil y predictabl e change s i n 
th e orientatio n o f  th e earth' s orbi t  an d manne r  o f 
rotatio n affec t  th e distributio n o f  sunligh t  o n th e 
surface.[23 ]  Th e til t  o f  th e earth' s axis , 
"obliquity, "  cause s seasona l  change s an d tha t  til t 
slowl y varie s fro m 22. 1 t o 24. 5 degree s i n 
41,000-yea r  cycles .  Th e axi s til t  als o change s th e 
relativ e directio n i n whic h i t  i s  pointed , 
"precession. "  Tha t  determine s a t  wha t  poin t  i n 
distanc e fro m th e su n summer  an d winte r  wil l  occur . 
Precessio n i s  modifie d b y "eccentricity "  o r  th e 
varianc e fro m a  perfec t  circl e o f  th e pat h o f  th e 
eart h aroun d th e sun .  Varyin g obliquit y an d 
precessio n mea n changin g amount s o f  sola r  radiatio n 
reachin g differen t  latitudes . 
Volcani c Eruption s 
Dust ve i ls or su l fur ic oxides in the upper 
atmosphere, due to erupt ions, may affect world 
c l imate for short terms. Such probably was the case 
i n the 1780s when Benjamin Franklin hypothesized 
t h a t, by re f lec t ing solar rad ia t ion back into space, 
volcanic p a r t i c l es l e f t the e a r t h 's surface cooler by 
de fau l t. Stephen Porter found a cor re la t ion between 
g lac i al var ia t ion and erupt ions. [24] Even so, R. W. 
Fairbr idge (Columbia Universi ty) doubts that 
volcanlsm alone accounts for such cooling trends of a 
decade or longer. 
Man-Made Climatic Var iab i l i ty 
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Human activit y may als o produc e a t  leas t 
microclimati c variability .  Sometime s suc h activit y 
i s uninforme d an d unintentional ;  sometime s i t  i s 
deliberate.[25 ]  I n th e forme r  case ,  example s includ e 
overgrazin g whic h send s dus t  int o th e atmosphere ,  th e 
burnin g o f  fossi l  fuel s o r  th e removin g o f  forest s 
whic h releas e gases ,  increasin g th e amoun t  o f 
heat-reflectiv e urba n surfaces ,  an d th e additio n o f 
therma l  pollutio n throug h industria l  production .  I n 
th e latte r  case ,  weathe r  modificatio n scheme s rang e 
fro m rai n dance s t o lightnin g rods ,  cloud-seeding , 
and airpor t  fo g dissipatio n t o mor e ambitiou s plans . 
Thos e includ e divertin g rive r  flows ,  transportin g 
icebergs ,  o r  modifyin g win d storms . 
PHASE III :  ANALYZIN G TH E IMPACT OF WEATHER UPON 
HUMAN AFFAIR S 
Hazard s an d disaster s i n histor y 
An obviou s physica l  impac t  result s fro m a 
weathe r  base d emergency .  Thi s i s tru e i n histor y a s 
i n curren t  events .  Th e immediat e respons e o f  th e 
peopl e affecte d i s no t  difficul t  t o ascertain .  Th e 
indirec t  an d long-ter m consequence s o f  hazardou s 
weathe r  episode s an d trend s see m t o b e apparen t  also , 
but  close r  examinatio n o f  th e matte r  frequentl y lead s 
t o a  conclusio n tha t  ther e mus t  b e a  "missin g link. " 
"Doomsday "  intellectual s an d a  repeate d movi e 
them e accentuate d disaste r  i n th e 1970s .  An y huma n 
institutio n i s vulnerabl e t o natura l  hazards , 
includin g weather ,  bu t  whethe r  o r  no t  th e presenc e o f 
a hazar d lead s t o a  disaste r  i s largel y a  matte r  o f 
how a  give n societ y operates .  Thi s i s tru e i n term s 
of  immediat e rescu e an d relie f  effort s a s wel l  a s an y 
long-ter m effect s discusse d below .  Disaster s happe n 
t o peopl e wh o ar e unprepare d o r  unprotected . 
Student s o f  disaster ,  lik e student s o f  climate , 
thin k i n term s o f  degree s o f  intensity .  Whethe r  a 
calamit y i s a n "accidenta l  event "  o r  a  "disaster "  o r 
a majo r  "catastrophe "  depend s upo n th e magnitud e o f 
deat h an d destruction.[26 ]  The y als o conside r 
degree s o f  stres s upo n th e individua l  an d th e 
societa l  infrastructure .  "Moderate "  impac t  means , 
fo r  example ,  tha t  everyon e i s awar e o f  th e hazardou s 
even t  bu t  onl y mildl y inconvenienced ;  a 
"catastrophic "  impac t  alter s o r  destroy s physica l 
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surrounding s an d leave s fe w survivors .  A t  th e sam e 
time ,  thos e margina l  t o societ y pa y th e greates t 
shar e o f  th e recover y cost .  Moder n reconstructio n i s 
fairl y  rapid ,  bu t  tha t  may obscur e subtl e lastin g 
effects . 
Searchin g fo r  th e "missin g link " 
Ther e ar e severa l  seemingl y self-eviden t  way s i n 
whic h climat e variabilit y  coul d hav e mor e tha n 
temporar y significance .  Thes e includ e th e shortenin g 
of  th e averag e growin g season ,  th e declin e i n th e 
uppe r  limit s o f  elevatio n t o whic h crop s migh t  b e 
cultivated ,  lat e arrivin g spring s whic h coul d creat e 
a grai n o r  ha y shortag e fo r  man an d beast ,  glacier s 
overrunnin g farm s an d villages ,  se a ic e expandin g an d 
fis h population s bein g displaced ,  an d coasta l 
floodin g whe n ic e melts .  Again ,  th e importanc e o f 
weathe r  an d th e importanc e o f  huma n institution s mus t 
bot h b e assesse d an d som e relationshi p need s t o b e 
establishe d betwee n th e two . 
Some researcher s hav e looke d fo r  thi s "missin g 
link "  withou t  muc h success.[27 ]  Andre w Appleb y (Sa n 
Dieg o Stat e University )  explore d th e mortalit y crisi s 
of  Europe ,  particularl y London ,  betwee n 155 0 an d 
1700 .  H e conclude d tha t  ther e wa s littl e correlatio n 
at  al l  betwee n trend s towar d colde r  weathe r  an d hig h 
mortality .  Likewise ,  a  genera l  warmin g di d no t 
necessaril y  correlat e wit h a  mortalit y decline .  H e 
did ,  however ,  se e weathe r  a s on e amon g many 
contributin g factor s i n th e occurrenc e o f  epidemics . 
Of  course ,  i t  i s  possibl e tha t  onl y majo r  illnesse s 
wer e documented .  Furthe r  researc h may discove r  a 
more direc t  correlatio n whe n mor e i s know n abou t  th e 
weathe r  o f  eac h mont h rathe r  tha n year s o r  decades , 
th e healt h o f  rura l  a s wel l  a s urba n people ,  an d 
possibl e weathe r  an d healt h connection s i n place s 
outsid e o f  Europe .  Ja n d e Vrie s (Universit y o f 
California ,  Berkeley )  ha s foun d quantitativ e dat a 
regardin g Dutc h cana l  freeze-up s whic h revea l  muc h 
abou t  pas t  sever e winters .  Nevertheless ,  thes e dat a 
wer e no t  reflecte d a t  al l  i n significantl y highe r 
prices .  Th e number s o f  traveler s actuall y increase d 
i n th e col d decades .  Whil e d e Vrie s foun d tha t 
heavie r  rainfal l  i n an y on e singl e yea r  di d no t 
matter ,  a  serie s o f  wette r  year s di d hav e a n impac t 
due t o slo w natura l  drainage .  On th e othe r  hand ,  h e 
foun d n o consisten t  increas e i n fue l  price s i n colde r 
winters .  Again ,  mor e cas e studie s i n nation s les s a 
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par t  o f  internationa l  commerc e an d advance d 
technolog y migh t  produc e ver y differen t  results . 
D.M.G.  Sutherlan d (Broc k University ,  Ontario) , 
nevertheless ,  foun d n o weather-base d crisi s i n Uppe r 
Brittan y o n th e ev e o f  th e Frenc h Revolution ,  despit e 
drought s an d on e poo r  harvest .  Hi s explanatio n lie s 
i n th e natur e o f  th e peasan t  society ;  priest s turne d 
tithe s t o charity ,  landlord s delaye d ren t 
collections ,  an d farmhand s accepte d postponement s o f 
wages.  T .  H .  McGover n (Columbi a Univerity )  give s 
greate r  weigh t  t o th e organizatio n o f  th e Nors e 
subsistenc e econom y tha n t o Greenlan d weathe r  itsel f 
t o explai n tha t  colonia l  failure .  B .  D.  Sha w 
(Universit y o f  Lethbridge ,  Alberta )  dismisse s th e 
popula r  notio n o f  increasin g aridit y i n Nort h Afric a 
destroyin g th e "granar y o f  Rome"  a s unsubstantiated . 
J.  Oeppe n an d R.  Schoflel d (Cambridg e Grou p fo r  th e 
Histor y o f  Populatio n an d Socia l  Structure ) 
experimente d wit h possibl e correlation s amon g birth , 
death ,  an d marriag e rate s o n th e on e han d an d rea l 
wages,  annua l  rainfal l  totals ,  an d summer  an d winte r 
temperature s o n th e other .  Weather ,  namel y 
temperatur e extremes ,  affecte d onl y death-rates .  A t 
firs t  glance ,  thes e finding s migh t  b e discouraging . 
Othe r  investigator s hav e offere d suggestion s fo r 
proceeding ,  bu t  wit h caution.[28 ]  J .  L .  Anderso n (L a 
Trob e University ,  Melbourne )  advise s tha t  th e 
relationshi p betwee n weathe r  an d diseas e i s indirec t 
and du e t o weather-base d malnutritio n o r  migration . 
Simultaneou s climati c an d economi c variabilit y  shoul d 
not  impl y a  causa l  link ,  althoug h variabilit y  itsel f 
may b e mor e importan t  tha n th e directio n i t  takes . 
The absenc e o f  a  societa l  crisi s implie s th e presenc e 
of  a n adequat e relie f  system .  Studie s shoul d b e mad e 
of  societa l  buffer s agains t  scarcity .  Marti n Parr y 
(Universit y o f  Birmingham ,  U.K. )  recommend s "th e 
retrodictiv e technique "  o r  firs t  determinin g th e mos t 
likel y place s i n a  mode l  fo r  long-rang e weathe r 
impac t  t o occu r  i n theor y an d the n conside r  al l  th e 
possibl e alternativ e outcome s i n suc h circumstance s 
befor e explorin g th e rea l  chai n o f  events .  I n 
general ,  studie s nee d t o becom e mor e specifi c  befor e 
any conclusion s ca n b e attempted .  Crop s ar e no t  onl y 
grow n an d harveste d unde r  climati c conditions ; 
weathe r  ca n als o affec t  thei r  bein g dried , 
transported ,  stored ,  o r  milled .  Eve n i f  productio n 
total s ar e no t  lowe r  du e t o ba d weather ,  th e total s 
may tel l  u s nothin g o f  additiona l  labo r  expande d t o 
124 
kee p total s high .  Climat e generall y milde r  i n on e 
plac e may subtl y attrac t  busines s relocation . 
Detectin g th e Lin k 
Wit h varyin g degree s o f  caution ,  numerou s 
writer s insis t  tha t  som e "missin g links "  hav e bee n 
foun d betwee n climati c variabilit y  an d huma n history . 
Joh n Pos t  (Northeaster n University )  identifie s 
severa l  period s i n whic h dens e volcani c dus t  veil s i n 
th e stratosphere ,  col d weather ,  an d elevate d 
commodit y price s du e t o foo d scarcitie s al l  coincide , 
particularl y i n th e las t  grea t  Europea n subsistenc e 
crisi s o f  181 6 t o 1819 .  Jerom e Namia s (Scripp s 
Institution )  present s ampl e evidenc e o f  twentiet h 
centur y drough t  impac t  t o presum e eve n greate r 
histori c impact s occurre d i n les s technologicall y 
advance d times .  M.  J .  Freema n (Oxford )  find s bot h 
drought s an d freeze-up s impede d Englis h cana l  traffi c 
i n financiall y significan t  ways .  Gisl i  Gunnarso n 
(Lund s Universitet )  show s tha t  variabilit y  cause d 
starvatio n i n Iceland ,  bu t  socia l  sanction s prevente d 
a switc h fro m agricultur e t o fishin g t o supplemen t 
th e diet .  G.  Pichar d (Marseille )  link s heavie r 
rainfal l  t o soi l  erosio n an d agricultura l  stagnatio n 
i n seventeent h centur y Provence .  S .  Lindgre n an d J . 
Neumann hav e publishe d severa l  article s o n th e them e 
of  "grea t  historica l  event s tha t  wer e significantl y 
affecte d b y th e weather. " 
Summary 
I n general ,  historian s ca n mak e a  contributio n 
t o th e understandin g o f  pas t  weathe r  an d it s impac t 
by examinin g initia l  copin g respons e t o hazard s an d 
by carefull y documentin g an y weather-caus e an d 
economic-effec t  linkages .  Correlation s i n tim e an d 
spac e betwee n weathe r  phenomen a an d a n economi c 
event ,  obviously ,  onl y impl y a  relationship .  Thi s i s 
one ne w are a o f  researc h amon g severa l  others .  I t  i s 
possibl e tha t  moder n copin g behavio r  i n margina l 
area s coul d serv e a s a  mode l  fo r  earlie r  times . 
Likewise ,  contemporar y weathe r  episode s may 
themselve s serv e a s model s fo r  understandin g previou s 
variability .  Tabl e I I  list s som e center s o f  researc h 
i n thi s endeavor . 
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Tabl e I I 
Some Climat e Impac t  Researc h 
Agencie s 
Agricultur e Researc h Service .  Scienc e an d Educatio n 
Administration .  U.S .  Departmen t  o f  Agriculture . 
Washington ,  D.C .  20205 . 
Aspen Institut e fo r  Humanisti c Studies .  122 9 
Universit y Avenue ,  Boulder ,  Colorad o 80302 . 
Carbo n Dioxid e Effect s Researc h an d Assessmen t 
Project .  U.S .  Departmen t  o f  Energy ,  Washington ,  D.C . 
20545 . 
Cente r  fo r  Agricultura l  Meteorolog y an d Climatology . 
Universit y o f  Nebraska ,  Lincoln ,  Nebrask a 68588 . 
Cente r  fo r  Climati c an d Environmenta l  Assessment . 
Environmenta l  Dat a an d Informatio n Service ,  NOAA,  60 0 
E.  Cherr y Street ,  Columbia ,  Missour i  65201 . 
Cente r  fo r  Technology ,  Environment ,  an d Development . 
Clar k University ,  Worcester ,  Massachusett s 01610 . 
Climat e Chang e t o th e Yea r  200 0 Project .  Nationa l 
Defens e University ,  For t  Wesle y J .  McNair , 
Washington ,  D.C .  20319 . 
Climat e Dynamic s Researc h Program .  Nationa l  Scienc e 
Foundation ,  Washington ,  D.C .  20550 . 
Climat e Histor y Researc h Group .  Universit y o f  Maine , 
Orono ,  Main e 04469 . 
Climat e Researc h Unit .  Th e Universit y o f  Eas t 
Anglia ,  Norwich ,  NR4 7T J  U.K. 
Committe e o n Climat e an d Weathe r  Fluctuation s an d 
Agricultura l  Production .  Nationa l  Researc h Council , 
Nationa l  Academ y o f  Sciences ,  Washington ,  D.C .  20418 . 
Geographi c Institute .  Universit y o f  Berne ,  CH 301 2 
Berne ,  Switzerland . 
Institut e fo r  Environmenta l  Studies .  Universit y o f 
Wisconsin ,  Madison ,  Wisconsi n 53706 . 
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Laborator y fo r  Environmenta l  Dat a Research .  310 0 
Marin e Avenue ,  Boulder ,  Colorad o 80302 . 
Laborator y o f  Tre e Rin g Research .  Universit y o f 
Arizona ,  Tucson ,  Arizon a 85721 . 
Meteorologica l  Institute .  Universit y o f  Bonn ,  Bon n 
FRG. 
Nationa l  Cente r  fo r  Atmospheri c Research .  Boulder , 
Colorad o 80303 . 
Nationa l  Climat e Center .  Asheville ,  Nort h Carolin a 
28801 . 
Natura l  Hazard s Researc h an d Application s Informatio n 
Center ,  Institut e o f  Behaviora l  Scienc e #6 , 
Universit y o f  Colorado ,  Boulder ,  Colorad o 80309 . 
VI .  NEW FRONTIERS 
Researc h Possibilitie s 
Whil e physica l  scientist s see k a n understandin g 
of  th e variabilit y  o f  environmenta l  factors ,  socia l 
scientist s may begai n t o discove r  ne w supportiv e 
researc h need s an d possibilitie s i n th e histor y o f 
human actions . 
Researcher s no w lac k certai n referenc e works . 
Historica l  dictionarie s o f  weathe r  terms ,  fo r 
example ,  woul d hel p investigator s t o kno w wha t  moder n 
word s mean t  t o peopl e i n pas t  times .  I n fact ,  som e 
stud y i s underwa y concernin g th e artisti c us e o f 
weathe r  allusion s an d th e genera l  influenc e o f 
variabilit y  upo n creativity .  On e subtopi c her e migh t 
be th e "meteorologica l  novel "  lik e Th e Sixt h Winte r 
by Dougla s Orgil l  an d Joh n Gribbin.[29 ]  I t  woul d 
als o b e usefu l  t o understan d pas t  explanation s fo r 
inclemen t  weather ,  fol k wisdo m a s wel l  a s mytholog y 
associate d wit h weather ,  an d example s o f  altogethe r 
erroneou s pas t  notion s o f  climati c variability.[30 ] 
Bot h th e genera l  an d th e loca l  historie s o f  th e 
atmospheri c science s remai n unwritten.[31 ] 
Dat a Bank s 
Additiona l  ne w researc h aid s coul d als o b e 
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helpfu l  bot h t o verif y ol d evidenc e an d t o locat e ne w 
data .  Investigator s nee d a  conventiona l  procedur e 
fo r  acceptin g o r  rejectin g informatio n o n pas t 
weather .  A s note d above ,  the y nee d a  standar d metho d 
of  convertin g literar y dat a int o statistic s an d vic e 
versa .  Thi s woul d facilitat e comparison s amon g 
place s an d th e validatin g o f  ol d dat a wit h ne w 
evidence .  I t  woul d als o enabl e researcher s t o stor e 
dat a i n compute r  bank s fo r  easie r  retrieval . 
Christia n Pfiste r  ha s provide d leadershi p i n thi s 
directio n throug h th e Swis s Historica l  Documentatio n 
Project .  Researc h guide s shoul d lis t  suc h dat a 
collection s a s wel l  a s know n bu t  unexplore d primar y 
sourc e locations .  Interdisciplinar y bibliographie s 
woul d hel p t o creat e a  networ k amon g divers e peopl e 
who ordinaril y  woul d no t  hav e professiona l  contac t 
wit h eac h other . 
Teleconnection s 
One fundamenta l  goa l  o f  climat e reconstructio n 
fro m an y typ e o f  sourc e i s a  comprehensiv e vie w o f 
globa l  climat e ove r  a  lon g perio d o f  time .  Onc e 
reconstructio n i s  don e i n man y localities ,  additiona l 
researc h ca n explor e th e natur e o f  "teleconnections " 
among synchronou s anomalies .  Student s o f  pas t 
climat e ar e alread y awar e o f  simultaneou s histori c 
variabilit y i n th e rainfal l  i n th e Brazilia n 
Northeast ,  th e leve l  o f  Lak e Chad ,  th e dept h o f  th e 
annua l  Nil e flood ,  th e intensit y o f  th e India n 
monsoon,  an d th e appearanc e o f  th e war m Pacifi c 
water s o f  E l  Nino .  Clustering s o f  transitio n year s 
fo r  thes e an d othe r  possibl y relate d event s may lea d 
t o ne w periodizatlon s i n weathe r  history . 
Conclusion s 
Throughout human h is to ry, c l imat ic factors have 
provided both hazards l i k e drought and resources l i k e 
wind power. Climate h is tory can be a tremendously 
p rac t i cal as well as imaginative endeavor. We are 
l i v in g at a time when unprecedented tools ex i st and 
a re being developed for the inves t iga t ion of c l imate: 
high speed computers to s to re or re t r i eve data and 
simulate outcomes of complex c l imat ic models, 
s a t e l l i t es to monitor world weather constant ly, 
soph is t ica ted infrared radiometry to measure 
temperature and atmospheric water content, dopplar 
radars to determine the three-dimensional wind f ie l d 
over large a reas, and unmanned space vehic les to 
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deriv e insight s fro m th e climati c factor s o f  othe r 
planets .  Student s o f  climat e anticipat e a 
comprehensiv e synthesi s o f  man y discipline s whic h ca n 
full y explai n ho w "th e weathe r  machine "  ha s operated , 
now operates ,  an d coul d operate.[32 ]  Historian s ca n 
and shoul d brin g socia l  scientist s an d humanist s int o 
thi s emergin g explanator y system .  Weathe r  histor y 
contribute s t o historica l  geography ,  agricultura l  an d 
economi c history ,  an d publi c polic y studies .  Th e 
histor y o f  climat e variabilit y  may provid e a  vita l 
lin k betwee n physica l  scienc e researc h an d publi c 
appreciatio n o f  climatology . 
The ~  Nationa l  Scienc e Foundatio n funde d 
supportin g researc h fo r  thi s pape r  throug h grant s 
nos .  7 8 2704 7 an d 7 6 11380 .  Portion s o f  thi s pape r 
appeare d i n Th e Historian ,  February ,  1983 . 
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SOUTH AMERICAN AND WORLD CLIMATI C HISTORY 
Cesar  N .  Caviede s 
Universit y o f  Florid a 
Whil e climati c histor y i s a  well-establishe d 
historica l  disciplin e an d dispose s o f  abundan t 
source s i n Europ e an d Angloamerica ,  i t  i s  tru e tha t 
i n Lati n Americ a researc h i n tha t  fiel d i s spars e an d 
much remain s t o b e explored .  Th e underdevelopmen t  o f 
environmenta l  histor y i n Lati n Americ a canno t  b e 
blame d o n a  lac k o f  pertinen t  document s o r  surrogat e 
historica l  sources ,  fo r  ther e exist s sufficien t 
indirec t  evidenc e o n climati c oscillation s tha t  ca n 
be utilize d i n th e reconstructio n o f  climati c serie s 
when instrumenta l  record s ar e no t  available . 
Scattere d document s repor t  o n th e occurrence s o f 
rain y o r  storm y years ,  decimatin g droughts ,  col d 
masses outbreaks ,  an d hea t  waves .  Sinc e many o f 
thes e disaster s mean t  violen t  disruption s o f  th e 
rathe r  dul l  an d uneventfu l  lif e i n Spanish/Portugues e 
colonie s an d wreake d havo c amon g th e incipien t 
population s o f  Lati n America ,  suc h event s foun d 
promp t  accommodatio n i n th e chronicle s o f  thes e 
times ,  an d acces s i s relativel y eas y fo r  th e 
intereste d researcher . 
Fro m a  strictl y historica l  vie w poin t  th e 
determinatio n o f  climaticall y anomalou s year s i s 
relevan t  becaus e o f  thei r  bearin g o n contemporaneou s 
political ,  socia l  an d economi c history .  Moreover , 
researc h o n pas t  climati c oscillation s serve s th e 
doubl e purpos e o f  expandin g th e tim e serie s beyon d 
th e limi t  o f  instrumentall y documente d meteorologica l 
serie s an d o f  establishin g timel y linkage s betwee n 
anomalie s i n Lati n Americ a an d globa l  climati c 
oscillations .  Indeed ,  th e secon d consideratio n i s 
th e on e tha t  ha s prompte d thi s paper . 
For  th e purpos e o f  climati c reconstruction s an d 
of  establishin g connection s betwee n climati c 
anomalie s i n Lati n Americ a an d th e res t  o f  th e world , 
Sout h Americ a make s a n excellen t  cas e study .  Apar t 
fro m th e thi n continenta l  bridg e o f  Panama ,  th e Sout h 
America n continen t  i s almos t  a n islan d betwee n th e 
Pacifi c  an d th e Atlanti c oceans .  Thi s mean s tha t  an y 
disruptio n i n th e ocean-atmospher e interfac e o f  th e 
Pacifi c  o r  Atlanti c ocean s wil l  b e felt ,  eventually , 
on th e Sout h America n continen t  or ,  a t  least ,  a t  it s 
margins .  I t  i s  t o b e note d tha t  th e ocean s ar e th e 
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surface s o n eart h tha t  absor b th e maximu m level s o f 
sola r  radiatio n an d tha t  th e ocea n masse s furnis h th e 
highes t  wate r  vapo r  suppl y t o th e globa l  atmospheri c 
humidity .  Thus ,  an y variatio n tha t  may occu r  i n th e 
energ y budge t  influences ,  first ,  th e heat-humidit y 
inpu t  o f  th e se a int o th e atmosphere ,  and ,  second , 
th e establishe d climati c patterns .  Followin g thi s 
lin e o f  thought ,  i t  become s clea r  tha t  th e 
atmospheri c circulatio n i n th e tropica l  bel t  i s  th e 
firs t  t o reac t  t o climati c anomalies .  Fro m th e 
tropics ,  defici t  o r  surplu s o f  hea t  an d moistur e i s 
transporte d int o th e middl e an d hig h latitudes . 
Thus ,  i t  i s  i n th e tropica l  maritim e region s wher e 
many climati c fluctuation s hav e thei r  origin ,  an d i t 
i s  ther e wher e th e firs t  sign s o f  a n altere d stat e i n 
th e ocean-atmospher e interactio n ar e observed . 
Considerin g tha t  th e Sout h America n continen t  ha s th e 
larges t  par t  o f  it s  mas s locate d i n th e tropica l  bel t 
and owin g t o it s insula r  position ,  tha t  continen t 
experience s th e effect s o f  upse t  globa l  climati c 
condition s befor e an y other . 
The axio m wa s dramaticall y prove n i n th e winte r 
of  1982-83 .  Followin g a n abnorma l  warmin g o f  th e 
tropica l  Pacifi c  an d torrentia l  rain s o n th e wes t 
coas t  o f  Sout h America ,  th e Pacifi c  coas t  o f  Sout h 
Americ a experience d on e o f  th e wors t  winter s o f  thi s 
century .  Fo r  th e firs t  time ,  th e medi a le t  th e man 
i n th e stree t  kno w tha t  th e ba d weathe r  h e wa s 
experiencin g wa s cause d b y a  climati c anomal y 
thousand s o f  mile s away ,  namely ,  E l  Nin o phenomenon . 
When searchin g fo r  th e relationship s betwee n 
climati c oscillation s i n an d aroun d Sout h Americ a an d 
th e res t  o f  th e world ,  anothe r  fac t  mus t  b e take n 
int o account ,  namel y tha t  ocean s reac t  slowe r  tha n 
continenta l  masse s t o externa l  radiatio n stimul i  an d 
that ,  therefore ,  climati c oscillation s nurture d b y 
anomalou s oceanic-atmospheri c condition s tak e a  lon g 
tim e t o develo p an d thei r  effect s vanis h als o a t  a 
slowe r  pace .  Sea-ai r  interaction ,  sola r  stimulatio n 
of  ocea n masses,  o r  inpu t  o f  volcani c cinder s int o 
th e atmospher e trigge r  of f  climati c oscillation s 
whose onset ,  timel y development ,  an d ensuin g effect s 
do no t  confor m t o ou r  concept s o f  season s o r  years . 
I n fact ,  meterologist s wh o ar e concerne d wit h globa l 
climati c anomalie s recogniz e th e existenc e o f 
quasi-permanen t  atmospheri c circulatio n anomalie s 
whose effect s ar e fel t  i n cycles ,  o r  frequencies , 
tha t  ar e differen t  fro m th e yearl y o r  seasona l  cycle s 
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tha t  characteriz e weathe r  developmen t  i n middl e an d 
hig h latitude s (Flohn ,  1980) .  Fluctuation s o f  thi s 
kind—th e Souther n Oscillatio n i s on e o f  them—sho w 
up a s pulsation s an d counterbalance s o f  pressur e 
center s an d win d system s betwee n th e Wester n Pacifi c 
and th e Easter n Pacific ,  o r  betwee n th e Sout h Pacifi c 
and th e Nort h Pacific ,  acros s th e equator-lin e 
(Wright ,  1977) .  Thereby ,  th e disturbin g effect s o f 
upse t  meteorologica l  condition s i n on e plac e o f  th e 
glob e ca n b e transmitte d int o lon g distance s 
(teleconnections )  an d differen t  region s appea r 
affected—no t  alway s a t  th e sam e time—b y a  common 
climati c anomaly . 
Climati c oscillation s tha t  develo p i n th e 
souther n hemispher e durin g th e summer  month s ar e fel t 
i n th e norther n hemispher e durin g th e winte r  months, 
and thei r  effect s may las t  unti l  th e summer  month s o f 
th e norther n hemisphere .  Thus ,  abnorma l  summer s i n 
th e tropica l  area s o f  th e souther n hemispher e 
coincid e wit h altere d winte r  condition s i n th e middl e 
and high-latitude s o f  th e norther n hemisphere . 
Moreover ,  wit h th e summer  semeste r  i n th e souther n 
hemispher e extendin g fro m Septembe r  o f  on e yea r  int o 
Marc h o f  th e followin g year ,  anomalou s atmospheri c 
condition s surpas s th e conventiona l  limit s o f  on e 
year .  Thi s mean s that ,  whe n lookin g a t  a  climati c 
oscillatio n ove r  a  serie s o f  year s an d i n differen t 
area s o f  th e globe ,  "synchronism "  ha s a  differen t 
connotatio n tha n "simultaneity "  i n tha t  i t  implie s 
th e occurrenc e o f  climati c anomalie s spannin g ove r 
more tha n on e calenda r  year .  Moreover ,  disastrou s 
climati c anomalie s usuall y becom e conspicuou s a s 
sequence s o f  abnorma l  season s tha t  spa n fo r  mor e tha n 
a calenda r  year .  Fo r  instance ,  northeaster n Brazi l 
experience s devastatin g drought s i n thos e year s whe n 
an abnorma l  rainles s summer  occur s betwee n tw o norma l 
dr y winters .  Suc h a  sequenc e encompasse s tw o years . 
I f  th e anomal y persist s an d th e followin g summer  i s 
agai n dry ,  th e sequenc e o f  season s wil l  b e lik e this : 
dr y winte r  -  rainles s summer  -  dr y winte r  -  rainles s 
summer  -  dr y winter .  Suc h a  catastrophe ,  whic h 
encompasse s almos t  thre e calenda r  years ,  i s  properl y 
named grand e sec a (Caviedes ,  1973) .  Th e tendenc y 
of  anomalou s season s t o occu r  i n cluster s ha s bee n 
readil y pointe d ou t  b y meteorologists .  H .  Floh n 
(1980 )  remark s tha t  betwee n 197 1 an d 197 3 ther e wa s a 
particula r  clusterin g o f  col d winter s i n th e Nort h 
Atlantic—a s evidence d b y a n abnormall y hig h 
frequenc y o f  errati c icebergs—and ,  tha t  betwee n 197 7 
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and 197 9 winter s wer e particularl y sever e i n th e 
Midwes t  an d Easter n Unite d States ,  jus t  t o mentio n a 
fe w recen t  examples . 
The Source s o f  a.  Climati c Histor y o f  Sout h Americ a 
Althoug h scattered ,  source s fo r  climati c histor y 
and climati c reconstructio n i n Lati n America ,  an d 
more particularl y i n Sout h America ,  ar e available . 
The legalisti c spiri t  o f  th e Spanis h colonia l 
administratio n mad e sur e that ,  amon g others ,  record s 
wer e kep t  abou t  environmenta l  event s tha t  ha d a 
stron g impac t  o n th e otherwis e rathe r  uneventfu l  lif e 
i n th e colonies .  Rogativa s (prayers )  durin g 
period s o f  prolongue d dr y spell s hav e bee n preserve d 
i n th e archive s o f  th e bishopdom s o f  Lima ,  Santiago , 
and Bueno s Aires .  Th e minute s o f  th e Cabildo s 
(cit y councils )  o f  th e mentione d citie s an d als o o f 
other s i n Peru ,  Chile ,  an d Argentin a recor d 
presentation s b y prominen t  vecino s (als o powerfu l 
landowners )  i n orde r  t o hav e taxe s o n agricultura l 
export s waive d i n year s o f  cro p failure s du e t o 
drought s o r  excessiv e rain .  Roa d an d bridg e 
destruction s ar e als o minutel y reporte d i n colonia l 
documents ,  offerin g thu s importan t  clue s abou t 
extrem e weathe r  occurrences .  Th e proble m no w i s t o 
buil d wit h thes e scattere d piece s o f  informatio n a 
sequenc e o f  climaticall y norma l  an d abnorma l  year s 
sufficientl y reliabl e t o b e contraste d wit h simila r 
sequence s fro m elsewhere . 
I n a  recen t  work ,  Caviede s (1980 )  utilize d a 
detaile d listin g o f  shipwreck s tha t  ha d happene d 
alon g th e coas t  o f  Chil e sinc e 154 0 t o determin e i f 
year s wit h numerou s accident s ca n b e relate d wit h 
year s o f  unusuall y ba d weathe r  an d activ e 
cyclogenesi s i n th e Southeas t  Pacific .  Th e lis t  o f 
shipwreck s wa s checke d agains t  a  lis t  o f  rain y an d 
dr y year s compile d b y th e Oficin a Meteorologic a d e 
Chil e (1968 )  fo r  a  perio d o f  42 9 years .  I t  coul d b e 
demonstrate d tha t  th e maximu m number s o f  shipwreck s 
occurre d durin g rain y year s i n whic h frequen t  winte r 
storm s inflicte d damag e alon g th e coas t  o f  Chile . 
Moreover ,  severa l  o f  thes e storm y winter s coincid e 
wit h summer s o f  copiou s rain s tha t  wer e originate d b y 
th e climatic-oceani c phenomeno n o f  E l  Nin o alon g th e 
coas t  o f  Peru .  Thes e finding s suppor t  th e assumptio n 
that ,  durin g thos e particula r  years ,  climati c 
condition s wer e upse t  no t  onl y i n temperat e Sout h 
Americ a bu t  als o al l  acros s th e continen t  i n respons e 
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t o th e altere d condition s o f  th e equatorial-tropica l 
circulatio n ove r  th e Pacific . 
But  actually ,  th e climati c implication s o f  thes e 
phenomena reac h eve n further .  I n 197 3 Caviede s dre w 
attentio n t o th e rathe r  synchronou s occurrenc e o f  E l 
Nin o an d torrentia l  rain s o n th e Pacifi c  coas t  o f 
Sout h Americ a an d o f  drought s i n northeaster n Brazil , 
as exemplifie d i n 1971-73 .  I n thos e years ,  no t  onl y 
th e Pacific ,  bu t  als o th e Atlanti c facad e o f  tropica l 
Sout h Americ a wer e altere d i n thei r  norma l  weathe r 
patterns .  Eve n mor e intriguin g i s th e fac t  tha t 
thes e anomalie s wer e no t  a t  al l  disconnecte d fro m 
majo r  anomalie s whic h affecte d many a  par t  o f  th e 
glob e betwee n 197 1 an d 1974 :  drought s i n th e Sahel , 
famine s i n Ethiopia ,  drought s i n th e wester n Sovie t 
Union ,  an d th e extremel y sever e winte r  o f  197 1 i n 
Nort h Americ a (Bryso n an d Murray ,  1977) . 
The Prove n Teleconnection s 
I n orde r  t o establis h a  coheren t  sequenc e o f  th e 
climati c anomalie s i n Sout h Americ a an d th e 
southeaster n Pacifi c  an d o f  thei r  connection s wit h 
meteorologica l  disaster s elsewhere ,  a  serie s o f  44 0 
year s (1540-1980 )  wa s examined .  Place s o f  referenc e 
i n Sout h Americ a were :  (a )  th e coas t  o f  Chile ,  fo r 
whic h meteorologica l  records ,  historica l  accounts , 
and shipwrec k chronicle s ar e available ;  (b )  th e 
norther n coas t  o f  Peru ,  fo r  whic h occurrence s o f 
catastrophi c summer  rain s an d oceani c perturbance s 
hav e als o bee n kep t  i n chronicles ;  an d (c ) 
northeaster n Brazil ,  whos e catastrophi c drought s hav e 
been recorde d no t  onl y i n officia l  document s bu t  als o 
i n churc h archives .  Alon g wit h thes e thre e majo r 
climati c anomalie s o f  Sout h America ,  mentio n i s mad e 
i n Tabl e 1  o f  th e year s i n whic h volcani c eruption s 
of  widesprea d effect s wer e recorde d i n th e world ,  an d 
th e year s i n whic h catastrophi c climati c oscillation s 
(sequence s o f  col d winters ,  droughts ,  rainles s 
summers,  hea t  waves )  occurre d i n Europ e an d Asia . 
On seve n occasion s sinc e 1891 ,  th e thre e 
catastrophi c event s mentione d abov e occurre d withi n 
th e fram e o f  ou r  accepte d synchronism .  I n a  backwar d 
count ,  th e las t  tim e anomalie s wer e reporte d fro m 
differen t  part s o f  th e worl d wa s durin g th e year s 
1971-73 .  Before ,  i n 1957 ,  a  ver y extrem e E l  Nin o 
upse t  th e whol e Pacifi c  an d altere d th e productivit y 
of  fisherie s i n Per u an d Chile .  On e yea r  later , 
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northeaster n Brazi l  wa s affecte d b y drought .  I n 195 2 
drought s i n northeaster n Brazi l  anticipate d 195 3 E l 
Nin o i n Per u an d abnormall y heav y winte r  rain s an d 
storm s i n centra l  Chile .  I t  is ,  perhaps ,  o f  interes t 
t o not e her e tha t  i n 195 1 intens e volcani c activit y 
develope d i n th e worl d (Bray ,  1978) . 
I n 1940-4 1 E l  Niff o cause d havo c i n norther n 
Peru ,  an d violen t  winte r  storm s an d numerou s 
shipwreck s occurre d alon g th e Chilea n coast , 
especiall y i n 1941 .  On e yea r  later ,  northeaster n 
Brazi l  wa s agai n affecte d b y drought .  Tha t  thes e 
climati c anomalie s o f  th e earl y fortie s wer e a s 
globa l  a s thos e o f  1971-7 3 i s sustaine d b y th e 
severit y o f  th e 1941-4 2 winte r  i n easter n Europe , 
durin g whic h Hitler' s offensiv e agains t  th e Russian s 
was brough t  t o a  hal t  (Michel ,  1975) . 
I n 1931-3 2 globa l  climati c anomalie s wer e 
conspicuous ;  an d volcani c eruption s wer e reporte d i n 
1932 (Bray ,  1978) .  I n 191 7 E l  Nifi o struc k eightee n 
month s befor e northeaster n Brazi l  wa s affecte d b y a 
sever e drough t  an d centra l  Chil e experience d a  storm y 
winter ,  i n 1919 . 
Numerous storm s an d shipwreck s i n centra l  Chil e 
coincided ,  i n 1891 ,  wit h E l  Nin o i n norther n Peru , 
wit h drough t  condition s i n northeaster n Brazil ,  an d 
wit h pronounce d volcani c activit y i n th e world , 
suggestin g agai n tha t  thes e climati c anomalie s wer e 
of  globa l  extent . 
Onl y twic e durin g thos e eighty-tw o year s (189 1 
t o 1973 )  wer e ther e reporte d storm y winter s an d 
numerou s shipwreckin g incident s i n Chil e i n phas e 
wit h E l  Nin o phenomen a withou t  a  drough t  bein g 
mentione d i n northeaster n Brazil .  Thos e wer e th e 
year s o f  1925-26 ,  whic h witnesse d on e o f  th e mos t 
dramati c E l  Nin o occurrences ,  an d th e extremel y rain y 
yea r  o f  196 5 (Bjerkness ,  1972) . 
On th e othe r  hand ,  ther e wer e rain y an d storm y 
winter s i n centra l  Chile ,  suc h a s thos e o f  1914 , 
1904 ,  an d 190 0 whic h coincide d wit h devastatin g 
drought s i n northeaster n Brazil ,  bu t  no t  wit h E l  Nin o 
occurrences ,  whil e onl y i n on e year ,  1915 ,  di d Brazi l 
suffe r  a  drough t  withou t  anomalie s bein g reporte d o n 
th e wes t  coas t  o f  Sout h America . 
Examinatio n o f  th e year s befor e 1891—when 
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record s o n E l  Nin o becom e mor e spars e an d 
unreliable—reveal s 188 8 a s a  yea r  o f  heav y winte r 
storm s an d numerou s shipwreck s i n centra l  Chile ,  a 
drought-yea r  i n northeaster n Brazil ,  an d a  yea r  o f 
heightene d volcani c activity .  Tha t  yea r  stand s ou t 
als o becaus e o f  a n abnormall y hig h incidenc e o f 
storm s an d shipwreck s alon g th e coast s o f  Sout h 
Afric a (Caviede s an d Niddrie ,  1984) .  I n fact ,  H . 
Lamb (1967 )  observe s tha t  i t  i s  precisel y tha t  yea r 
tha t  mark s th e beginnin g o f  a  climati c perio d i n th e 
worl d tha t  i s  characterize d b y increasingl y drie r 
conditions .  Thus ,  althoug h no t  classifie d a s a n E l 
Nin o year ,  188 8 seem s t o hav e bee n a  threshol d i n 
climati c history . 
1877-7 8 agai n brough t  numerou s shipwreck s i n 
Chil e an d Sout h Africa ,  an d drough t  condition s 
prevaile d i n northeaster n Brazil .  N o referenc e 
exist s abou t  E l  Nin o occurrenc e i n norther n Per u but , 
significantly ,  i n 187 8 volcanoe s wer e activ e i n 
differen t  part s o f  th e worl d (Bray ,  1978) . 
Ver y storm y year s i n centra l  Chil e betwee n 185 3 
and 185 5 wer e no t  matche d b y an y othe r  anomal y i n th e 
souther n hemisphere ,  bu t  the y coincide d wit h a  col d 
and ba d weathe r  perio d i n centra l  Europ e (Flohn , 
1979 )  tha t  migh t  b e associate d wit h volcani c activit y 
i n 1855 .  Tha t  yea r  als o marke d th e en d o f  a  decad e 
of  ba d weathe r  tha t  ha d brough t  poo r  harvest s an d 
politica l  instabilit y  i n Europ e an d glacia l 
reactivatio n i n th e Alp s (Flohn ,  1979) .  Thi s 
bad-weathe r  perio d ha d starte d betwee n 184 3 an d 1846 , 
whic h were ,  interestingl y enough ,  year s o f  pronounce d 
pluvioslt y i n centra l  Chile ,  o f  drought s i n 
northeaster n Brazil ,  an d o f  volcani c eruptions .  Fro m 
1842 t o 184 7 particularl y storm y winter s wer e als o 
experience d i n Sout h Afric a an d numerou s shipwreck s 
wer e reported . 
Betwee n 182 9 an d 1831 ,  ver y rain y winter s an d 
frequen t  shipwreck s wer e registere d i n centra l  Chile , 
and drought s i n northeaster n Brazi l  appea r  t o hav e 
occurre d almos t  immediatel y afte r  sustaine d volcani c 
activit y i n 1829 ,  whic h als o provoke d below-averag e 
temperature s i n Nort h Americ a an d Europ e (Bray , 
1978) . 
The eruptio n o f  volcan o Tambor a (Indonesia )  i n 
1815 le d t o widesprea d climati c anomalie s (Bryso n an d 
Murray ,  1977) .  N o direc t  effect s appea r  t o hav e bee n 
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fel t  i n Sout h America ,  unles s th e copiou s rain s o f 
1817 i n centra l  Chil e an d th e Brazilia n drough t  o f 
1820 ar e considere d a s repercussion s o f  tha t  event . 
I n Nort h America ,  181 7 ha s bee n referre d t o a s "th e 
yea r  withou t  summer, "  an d i n centra l  German y grai n 
shortage s wer e reporte d i n tha t  critica l  yea r  (Flohn , 
1979) . 
Particularl y stron g volcani c activitie s durin g 
1803-0 5 (Bray ,  1978 )  relat e wel l  wit h a n abnormall y 
rain y yea r  i n norther n Per u i n 180 3 an d wit h a 
drough t  i n northeaster n Brazi l  i n 1804 .  I n centra l 
Chil e ther e is ,  however ,  n o evidenc e o f  unusua l 
climati c conditions . 
The en d o f  th e 1780 s stand s ou t  a s a  perio d o f 
crises .  Th e Frenc h Revolution ,  cro p failure s i n th e 
Alp s an d centra l  Germany ,  an d sever e winter s i n 
Scandinavi a (Flohn ,  1979 )  ar e sign s o f  upse t  climati c 
condition s i n Europe ,  whil e centra l  Chil e a s wel l  a s 
Sout h Afric a repor t  hig h incidence s o f  shipwrecks . 
Drought s affecte d northeaster n Brazi l  i n 178 0 an d 
1784 .  B e i t  noticed ,  also ,  tha t  178 3 wa s a  yea r  o f 
stron g volcani c activit y (Bray ,  1978) . 
The 1720s ^  wer e anothe r  decad e o f  climati c 
crises .  E l  Nin o phenomen a affecte d norther n Per u i n 
1720 ,  1726 ,  an d 1728 .  Ther e ar e n o record s o f 
frequen t  shipwreck s i n centra l  Chil e durin g tha t 
decade ,  bu t  172 2 i s a  particularl y critica l  yea r  i n 
tha t  respec t  fo r  Sout h Afric a (Burman ,  1976) ,  an d 
drought s ar e reporte d fo r  norther n Brazi l  i n 172 1 an d 
1723 .  Al l  thi s appear s als o t o fi t  i n wit h a  perio d 
of  renewe d volcani c activit y (Bray ,  1978) . 
Fro m 169 2 t o 169 4 sever e winte r  storm s occurre d 
i n Sout h Afric a an d a  drough t  ha d devastatin g effect s 
i n northeaster n Brazil .  Volcanoe s wer e als o activ e 
i n 169 3 an d 1694 . 
I n eve n earlie r  years ,  fo r  whic h informatio n 
abou t  shipwreck s i n centra l  Chil e an d Sout h Africa , 
drought s i n Brazil ,  an d E l  Nin o phenomen a i n norther n 
Per u ar e scarce ,  onl y 1673 ,  1647 ,  an d 161 6 stan d ou t 
as year s i n whic h numerou s shipwreck s occurre d durin g 
rain y winter s i n centra l  Chile .  Volcani c activit y 
was extraordinar y i n thos e years .  161 4 wa s a  drough t 
yea r  i n northeaster n Brazil ,  coincidin g wit h unusua l 
volcani c activit y (Bray ,  1978) . 
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Aroun d 160 0 volcani c activit y i s reported ,  an d 
thi s occurrenc e i s parallele d b y a  drough t  i n 
northeaster n Brazi l  i n 160 3 an d b y a  ver y rain y yea r 
(1600 )  wit h man y recorde d shipwreck s i n centra l 
Chile . 
I n th e sixteent h century ,  Cabild o record s fro m 
Chil e an d numerou s shipwreck s poin t  t o 1574-7 5 a s 
year s o f  hig h pluviosit y bu t  withou t  accompanyin g 
evidenc e o f  abnormalitie s i n othe r  area s o f  Sout h 
America .  On th e othe r  hand ,  th e rain y year s o f 
1550-5 1 an d 158 1 i n centra l  Chil e ar e relate d wit h 
reporte d volcani c activit y i n th e world ,  fo r  which , 
however ,  n o "dust-veil "  value s hav e bee n calculate d 
(Bray ,  1978) . 
The Emergin g Trend s 
Fro m th e fact s mentione d abov e i t  become s 
eviden t  tha t  th e mos t  dramati c climati c event s tha t 
affec t  Sout h Americ a occu r  withi n th e limit s o f  a n 
accepte d synchronis m an d tha t  the y are ,  therefore , 
linke d t o common causes,  namel y anomalie s i n th e 
equatoria l  an d tropica l  circulation .  Sinc e thes e 
anomalie s originat e i n th e Atlanti c an d Pacifi c 
ocean s (th e Pacifi c  Ocea n ha s it s maximu m widt h 
precisel y a t  th e equatoria l  belt )  i t  follow s tha t  th e 
majo r  climati c oscillation s i n Sout h Americ a ar e no t 
isolate d fro m oscillation s o f  planetar y exten t  bu t 
synchronou s accordin g t o climati c tim e scales .  Thi s 
closenes s i n tim e show s tha t  if—i n consideratio n o f 
th e tim e require d fo r  a  climati c anomal y t o appear , 
spread ,  an d b e fel t  i n distan t  areas—othe r 
chronologica l  scale s wer e used ,  th e synchronis m woul d 
be almos t  exact . 
I t  ha s bee n gathere d fro m Tabl e 1  tha t  climati c 
anomalie s i n Sout h Americ a ar e conspicuousl y relate d 
i n tim e wit h climati c crise s o f  globa l  scale .  Thi s 
findin g i n itsel f  woul d no t  b e s o special ,  wer e i t 
not  fo r  th e circumstanc e that ,  unti l  ver y recently , 
th e possibilit y  o f  relatin g anomalie s fro m tropica l 
region s wit h distan t  high-latitudina l  region s 
(Europe ,  Nort h America ,  an d Weste n Asia )  ha d no t  bee n 
sufficientl y documented . 
At  th e tim e o f  completio n o f  th e origina l 
manuscript ,  earl y i n 1981 ,  th e las t  soli d evidenc e o f 
globa l  climati c anomalie s wen t  bac k t o th e year s 
1971-73 .  However ,  whe n thi s boo k wen t  t o press ,  ne w 
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fact s adde d furthe r  weigh t  t o th e argumentation .  I n 
earl y 1982 ,  th e eruptio n o f  volcan o Malinch e i n 
Mexic o sen t  a  dens e clou d o f  cinder s int o th e 
atmospher e o f  th e tropics .  Th e winte r  o f  tha t  yea r 
i n temperat e Sout h Americ a wa s rainie r  tha n usual , 
and b y Decembe r  o f  198 2 many instrumenta l 
measurement s a s wel l  a s ecologica l  disruption s (fis h 
migration ,  sea-bir d starvation )  pointe d towar d a n 
abnorma l  warmin g o f  th e water s i n th e equatoria l 
Pacific .  B y Januar y 1983 ,  th e impulse s generate d 
ove r  th e overheate d tropica l  Pacifi c  wer e creatin g 
repeate d ba d weathe r  wave s i n th e Pacific ,  of f  Nort h 
America ,  an d winte r  storm s ove r  th e wes t  coas t  an d 
th e cente r  o f  th e continen t  fa r  int o spring .  A s th e 
las t  sno w i n continenta l  Nort h Americ a melte d i n May , 
th e winte r  o f  198 3 entere d th e record s a s on e o f  th e 
longes t  an d stormies t  o f  th e century . 
Therefore ,  then ,  th e mos t  dramati c event s i n 
Sout h America n climati c histor y mus t  b e regarde d a s 
integrate d episode s o f  worl d climati c history ,  a s 
exemplifie d b y th e widesprea d climati c anomalie s tha t 
occurre d betwee n 197 1 an d 197 5 an d als o i n 1982-1983 . 
Lookin g a t  i t  thi s way ,  regiona l  climati c 
fluctuation s ar e bu t  episode s o f  a  wide r  assemblag e 
whic h span s ove r  a  serie s o f  years .  We believ e that , 
becaus e thes e climati c crise s occu r  withi n a n 
undeniabl e tim e closenes s an d becaus e the y affec t 
larg e sector s o f  mankind ,  climati c histor y i s a n are a 
of  relevanc e withi n environmenta l  histor y tha t 
deserve s t o b e looke d int o closer .  Unfortunately , 
not  muc h i s bein g don e b y contemporar y hazar d 
specialists . 
A questio n remain s ope n onc e thes e group s o f 
abnorma l  year s hav e bee n sorte d out .  D o thes e year s 
occu r  a t  rando m o r  d o the y appea r  a t  regula r 
interval s (cycles) ? Among th e recorde d climati c 
oscillation s ther e ar e som e tha t  occu r  a t  random . 
They follo w abnormall y hig h input s o f  aerosol s fro m 
volcani c eruption s int o th e atmosphere .  I n vie w o f 
this ,  i t  mus t  b e accepte d tha t  ther e ar e group s o f 
abnorma l  year s tha t  hav e bee n triggere d b y suc h 
unforeseeabl e natura l  catastrophe s o f  geophysica l 
origins ,  an d tha t  d o no t  occu r  i n cycles . 
Othe r  climati c anomalie s appea r  t o occu r  a t 
rathe r  regula r  intervals .  Statistica l  analyse s o f 
drough t  year s i n Brazi l  (Markham ,  1972 )  len d suppor t 
t o th e hypothesi s tha t  majo r  climati c oscillation s i n 
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th e tropic s o f  Sout h Americ a may b e relate d t o th e 
eleven-yea r  cycle s o f  sunspots .  I n temperat e centra l 
Chile ,  winter s o f  lessene d precipitatio n hav e bee n 
relate d t o period s o f  slackene d sunspo t  activit y 
(Oficin a Meteorologlc a d e Chile ,  1968) .  Record s o f 
instrumentall y measure d precipitatio n fro m Santiag o 
de Chile ,  availabl e sinc e 187 1 (Oficin a Meteorologic a 
de Chile ,  1965) ,  suggest ,  indeed ,  tha t  year s o f 
abnormall y lo w winte r  precipitatio n (technicall y "dr y 
years" )  occu r  a t  interval s o f  eleve n years . 
Condition s o f  drynes s i n temperat e Chil e ar e 
associate d wit h th e blockin g actio n o f  anticyclone s 
whic h ar e strengthene d i n winte r  (Schneider ,  1975) . 
Simila r  conclusion s ca n b e draw n fro m th e record s o f 
precipitatio n o f  meteorologica l  station s i n th e 
Argentinea n Pampas (Prohaska ,  1961) .  Remarkabl y 
enough ,  a  stud y o n precipitatio n i n Caraca s (Grosske , 
1968 )  reveal s tha t  extremel y rain y year s i n Venezuel a 
occu r  in-phas e wit h majo r  E l  Nin o anomalie s an d tha t 
year s o f  extrem e drynes s (1960 ,  1945 ,  1933 ,  1930 , 
1923 ,  1912 )  ten d t o coincid e wit h year s o f  wanin g 
sunspots .  Fro m thes e finding s i t  seem s that ,  i f  a 
relatio n exist s betwee n climati c event s i n Sout h 
Americ a an d th e variation s o f  sola r  activity ,  thi s i s 
more pronounce d i n th e cas e o f  dr y year s tha n i n 
year s o f  abnormall y hig h precipitation . 
The questio n o f  th e influenc e o f  sunspot s o n 
climati c oscillation s ha s bee n approache d cautiousl y 
by globa l  meteorologists .  Rei d Bryso n an d Thoma s J . 
Murra y (1977 )  agre e tha t  th e effect s o f  th e 
eleven-yea r  cycle s i n sunspo t  activit y shoul d no t  b e 
fel t  a t  th e moment  o f  thei r  occurrenc e bu t  probabl y 
durin g th e wanin g perio d o f  suc h activity .  M.  I . 
Budyk o (1977 )  attribute s grea t  importanc e t o secula r 
variation s i n sola r  radiatio n upo n climate ,  bu t  h e 
does no t  commi t  himsel f  t o acknowledgin g th e 
existenc e o f  cycle s i n sola r  activity .  Herman n Floh n 
(1978 )  reject s th e ide a o f  cyclica l  recurrence s wit h 
regar d t o climati c anomalies ,  bu t  no t  wit h regar d t o 
large-scal e geophysica l  events .  Al l  fou r 
climatologist s coincide ,  however ,  i n pointin g ou t 
tha t  noticeabl e fluctuation s i n sola r  radiatio n (no t 
necessaril y  occurrin g i n cycles )  ar e o f  sever e 
consequence s fo r  climati c development .  Usin g record s 
on sola r  radiation ,  temperatures ,  an d precipitatio n 
M.  I .  Budyk o (1977 )  foun d tha t  dramati c climati c 
oscillation s whic h resulte d i n temperatur e anomalie s 
i n th e norther n hemispher e occurre d abou t  1890 ,  1900 , 
1917 ,  1941 ,  an d 195 1 (se e hi s Figur e 11 ,  pag e 73) . 
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The interestin g aspect ,  here ,  i s  tha t  i t  wa s 
precisel y aroun d thos e year s tha t  mos t  o f  Sout h 
Americ a experience d climati c anomalies ,  an d tha t 
thes e anomalie s di d no t  happe n i n o r  aroun d year s i n 
whic h th e pattern s o f  atmospheri c circulatio n wer e 
affecte d b y volcani c eruptions . 
Fro m al l  th e argument s presente d abov e an d fro m 
th e historica l  reference s mad e i n thi s paper ,  th e 
followin g point s nee d t o b e emphasized : 
1.  Majo r  climati c crise s i n Sout h Americ a 
do no t  occu r  independently ,  bu t  the y ar e 
tied—directl y o r  indirectly—t o majo r 
climati c oscillations .  I n thi s sense ,  th e 
climati c histor y o f  Sout h Americ a mus t  no t 
be see n a s unattache d fro m globa l  climati c 
history ,  bu t  i n clos e associatio n wit h it . 
Moreover ,  considerin g th e fac t  tha t  majo r 
climati c oscillation s ten d t o develo p firs t 
ove r  larg e ocea n bodies ,  an d considerin g 
th e positio n o f  Sout h Americ a betwee n th e 
tropica l  Pacifi c  an d th e tropica l  Atlantic , 
i t  ca n b e state d tha t  som e majo r  climati c 
oscillation s tha t  wer e generate d fro m 
changin g condition s i n th e ocean s hav e bee n 
fel t  firs t  i n tropica l  an d subtropica l 
Sout h Americ a an d late r  i n Nort h America , 
Europe ,  o r  Asia .  Thi s i s particularl y tru e 
of  th e climati c crise s tha t  wer e initiate d 
i n 1970-71 . 
2.  Synchronism s tha t  wer e unleashe d b y 
volcani c eruption s exis t  betwee n climati c 
crise s i n Sout h Americ a an d elsewhere .  I t 
has bee n durin g period s o f  increase d 
volcani c activit y tha t  th e climati c crise s 
i n Sout h Americ a hav e coincide d wit h 
climati c upset s i n othe r  region s o f  th e 
world . 
3.  Certai n climati c oscillation s observe d 
i n Sout h Americ a indicat e tha t  th e 
possibilit y  o f  cyclica l 
recurrences—particularl y o f  dr y 
periods—i s no t  t o b e disregarded .  Thes e 
anomalie s ca n b e linke d t o sola r  radiatio n 
variation s tha t  ar e no t  fel t  wit h th e sam e 
intensit y i n othe r  part s o f  th e world , 
wher e "climati c noises "  exist .  Tha t 
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sunspot-relate d anomalie s ar e fel t  i n Sout h 
Americ a mor e tha n i n othe r  area s i s 
possibl y du e t o a  bette r  atmospheri c 
transmissibilit y  i n th e souther n hemispher e 
and t o th e existenc e o f  a  simplifie d 
"interactin g subsystem "  whe n compare d wit h 
th e subsyste m operatin g i n th e norther n 
hemi  sphere . 
I n vie w o f  thes e thre e commandin g 
characteristic s o f  th e climati c oscillation s i n Sout h 
America ,  accessor y source s o f  informatio n o n climati c 
histor y tha t  reac h beyon d th e shor t  tim e spa n covere d 
by instrumenta l  record s shoul d b e investigated .  Th e 
mentione d analysi s o f  Cabild o record s o r  th e us e o f 
indirec t  evidenc e o f  climati c anomalies ,  suc h a s 
report s o n harves t  failure s o r  shipwrecks ,  ar e bu t  a 
fe w example s o f  ho w thes e supplementar y source s o f 
informatio n ca n b e utilize d t o enlarg e th e serie s o f 
year s t o b e worke d wit h an d t o permi t  furthe r 
comparison s wit h othe r  part s o f  th e world . 
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Tabl e 1 .  Year s o f  majo r  climati c anomalie s i n Sout h America ,  an d 
thei r  correspondenc e wit h shipwreck s i n Centra l  Chil e an d majo r 
volcani c eruptions . 
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THE WOMEN OF TH E PROGRESSIVE CONSERVATION CRUSADE: 
1900-191 5 
Caroly n Merchan t 
Universit y o f  California ,  Berkele y 
I n hi s boo k Th e Figh t  Fo r  Conservatio n (1910) , 
Giffor d Pincho t  praise d th e women o f  th e progressiv e 
er a fo r  thei r  substantia l  contribution s t o 
conservation .  He cite d th e conservatio n committe e o f 
th e Daughter s o f  th e America n Revolutio n (chaire d b y 
hi s mother) ,  th e Pennsylvani a Forestr y Association , 
"founde d b y ladies, "  whic h carrie d ou t  som e o f  th e 
earlies t  wor k don e i n tha t  state ,  th e Nationa l 
Forest s preserve d b y Minnesot a women,  an d th e 
Calavera s Bi g Tree s se t  asid e b y th e women o f 
Californi a afte r  a  nin e yea r  fight.[1 ] 
Writin g hi s definitiv e histor y o f  th e 
progressiv e conservatio n campaig n i n 1959 ,  Samuel 
Hays als o acknowledge d th e enthusias m o f  women' s 
organization s fo r  conservatio n an d thei r  staunc h 
support ,  unti l  1913 ,  fo r  Pincho t  a s leade r  o f  th e 
movement .  Historian s Rober t  Welke r  (1955 )  an d 
Stephe n Fo x (1981 )  amplif y othe r  femal e 
contributions ,  especiall y t o th e Audubo n movement  an d 
th e hikin g clubs ,  whil e admittin g tha t  muc h remain s 
t o b e learne d regardin g women' s rol e i n 
conservation .  [  2 ] 
I n th e nineteent h century ,  women ha d develope d 
interest s an d organization s tha t  pave d th e wa y fo r 
thei r  wor k i n th e conservatio n an d refor m movement s 
of  th e progressiv e era .  Literar y club s oriente d 
towar d cultur e dre w women togethe r  fo r  mutua l 
improvemen t  an d share d experiences ,  whil e th e women' s 
right s an d abolitio n movement s expose d the m t o th e 
politica l  proces s an d th e publi c arena .  Leisur e tim e 
had afforde d middl e an d upper-clas s women 
opportunitie s fo r  botanizing ,  gardening ,  birdlore , 
and camping .  Women visite d th e Nationa l  Park s an d 
sceni c wonderland s o f  th e West  or ,  sometime s castin g 
of f  skirt s an d donnin g Turkis h pants ,  joine d th e 
Appalachia n Mountai n Clu b (founde d i n 1876 )  o r  th e 
Sierr a Clu b (founde d i n 1892).[3 ] 
Propelle d b y a  growin g consciousnes s o f  th e 
panace a o f  bucoli c scener y an d wilderness ,  couple d 
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wit h th e nee d fo r  refor m o f  th e slum s an d squalo r  o f 
th e cities ,  women burs t  vividl y int o th e publi c aren a 
i n th e earl y twentiet h centur y a s a  forc e i n th e 
progressiv e conservatio n crusade .  Behin d th e brie f 
tribute s b y historian s t o thei r  substantia l 
contribution s lie s a n untol d stor y o f  immens e energy , 
achievement ,  an d dedicatio n b y thousand s o f  women t o 
th e caus e o f  conservation .  Althoug h onl y th e mos t 
prominen t  women appea r  i n th e archive s o f  history , 
withou t  th e inpu t  o f  women i n nearl y ever y local e i n 
th e country ,  conservatio n gain s i n th e earl y decade s 
of  th e centur y woul d hav e bee n fewe r  an d fa r  les s 
spectacular . 
Who wer e thes e women o f  th e conservatio n 
crusade ? What  wer e thei r  accomplishments , 
objectives ,  an d ideals ? Ho w di d the y interac t  wit h 
th e men wh o promote d conservation ? What  ideologica l 
framewor k di d the y brin g t o th e crusad e an d t o th e 
conflict s tha t  develope d withi n it ? 
I .  Feminis t  Conservation :  Th e Genera l  Federatio n 
of  Women' s Club s 
I n 1900 ,  Mrs .  Lovel l  Whit e o f  Sa n Francisco ,  th e 
brilliant ,  dynamic ,  an d resourcefu l  founde r  an d 
presiden t  o f  th e Californi a Club ,  too k u p th e caus e 
of  forestry .  Founde d a t  th e home o f  Mrs .  Whit e o n a 
col d rain y evenin g i n 189 7 i n th e wak e o f  th e firs t 
and abortiv e Californi a suffrag e campaign— a campaig n 
"brilliant ,  ric h i n experiences "  wit h " a spiri t  o f 
wholesom e comradeship, "  — th e Californi a Clu b merge d 
i n Januar y o f  190 0 wit h women' s club s throughou t  th e 
stat e t o for m th e Californi a Federatio n o f  Women' s 
Clubs .  Wit h Mrs .  Rober t  Burdett e o f  Pasaden a a s 
presiden t  an d Mrs .  Whit e a s vice-presiden t  a t  large , 
th e firs t  meetin g wa s steepe d i n conservatio n 
ideals.[4 ] 
"Th e preservatio n o f  th e forest s o f  thi s stat e 
i s a  matte r  tha t  shoul d appea l  t o women, "  declare d 
Mrs .  Burdett e i n he r  openin g address .  "Whil e th e 
women o f  Ne w Jerse y ar e savin g th e Palisade s o f  th e 
Hudson fro m utte r  destructio n b y men t o whos e greed y 
soul s Moun t  Sina i  i s  onl y a  ston e quarry ,  an d th e 
women o f  Colorad o ar e savin g th e clif f  dwelling s an d 
puebl o ruin s o f  thei r  stat e fro m vanda l  destruction , 
th e wor d come s t o th e women o f  Californi a tha t  men 
whose soul s ar e gang-saw s ar e meditatin g th e turnin g 
of  ou r  world-famou s Sequoia s int o plank s an d fencin g 
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wort h s o man y dollars. "  Th e forest s o f  th e state , 
she wen t  on ,  wer e th e sourc e o f  th e state' s water s 
and togethe r  the y mad e possibl e th e home s an d healt h 
of  th e peopl e o f  California .  "Bette r  on e livin g tre e 
i n California ,  tha n fift y acre s o f  lumberyard . 
Preserv e an d replan t  the m an d th e Stat e wil l  b e 
blesse d a  thousandfol d i n th e developmen t  o f  it s 
natura l  resource s .  .  .  ."[5 ] 
Nationally ,  th e Genera l  Federatio n o f  Women' s 
Clubs ,  (G.F.W.C. )  founde d i n 1890 ,  ha d bee n activ e i n 
forestr y sinc e th e tur n o f  th e centur y a s par t  o f 
women' s civi c obligatio n t o becom e informe d o n th e 
most  urgen t  political ,  economic ,  an d socia l  issue s o f 
th e day .  Selectin g women i n eac h stat e wh o wer e 
familia r  wit h th e principle s o f  forestr y t o hea d th e 
clubs '  forestr y committees ,  loca l  member s firs t 
conducte d cosmeti c campaign s t o sav e wast e pape r  an d 
clea n u p thei r  town s an d cities .  The y forme d 
coalition s wit h civi c organization s whic h engage d i n 
th e beautificatio n o f  yards ,  vacan t  lots ,  schoo l 
yards ,  an d publi c building s throug h plantin g tree s 
and shrubs .  Followin g th e exampl e o f  Germa n women, 
wit h who m the y corresponded ,  the y plante d lon g 
avenue s o f  shad e trees .  The y als o worke d towar d th e 
acquisitio n an d preservatio n o f  woode d tract s o f  lan d 
wherei n "Natur e shoul d b e lef t  unrestrained."[6 ] 
Loca l  forestr y committee s forme d stud y group s 
tha t  emphasize d bot h th e aestheti c an d utilitaria n 
aspect s o f  forestr y an d th e conservatio n o f  woo d an d 
water .  Th e Fores t  Servic e provide d literatur e an d 
sen t  gues t  lecturer s o n tree s an d forestr y t o clu b 
meetings .  Centur y magazin e supplie d the m wit h 
article s o n conservation ,  whil e loca l  librarie s wer e 
encourage d t o acquir e book s o n th e principle s o f 
forestry . 
I n additio n t o keepin g 800,00 0 member s informe d 
of  th e conservatio n policie s an d achievement s o f 
Roosevel t  an d Pinchot ,  th e Genera l  Federation' s 
Forestr y Committe e playe d a n influentia l  rol e i n th e 
passag e o f  legislatio n t o protec t  forests ,  waters, 
and birdlife .  Unde r  th e directio n o f  Mrs .  Lydi a 
Phillip s William s (fo r  1904-6) ,  a n enthusiasti c 
conservationis t  wh o ha d learne d forestr y a t  th e 
family' s Peterso n Nurser y i n Chicag o an d o n he r 
numerou s excursion s t o forest s i n Norway ,  Sweden ,  an d 
Germany;  Mrs .  F .  W.  Gerar d (1908-10 )  fro m 
Connecticut ,  an d Mrs .  Lovel l  Whit e (1910-1912) ,  wh o 
155 
had establishe d a  nationa l  reputatio n i n savin g th e 
Calavera s Bi g Tree s o f  California ,  th e committe e 
coordinate d effort s t o suppor t  suc h project s a s th e 
creatio n o f  nationa l  fores t  reserve s i n Ne w Hampshir e 
and th e Souther n Appalachian s an d passag e o f  th e 
Weeks Bil l  fo r  protectio n o f  th e watershed s o f 
navigabl e streams .  I n 1910 ,  23 3 club s reporte d tha t 
the y ha d sen t  letter s an d petition s fo r  stat e an d 
nationa l  legislatio n o n fores t  fir e laws ,  ta x 
remissio n fo r  reforestation ,  an d th e appropriatio n o f 
demonstratio n forests ,  whil e 25 0 wer e activ e i n th e 
movement  fo r  bir d an d plan t  protection.[7 ] 
I n 1909 ,  unde r  th e leadershi p o f  Mrs .  Joh n 
Wilkinso n o f  Louisian a th e Federatio n forme d a 
Waterway s Committe e t o promot e th e developmen t  o f 
wate r  power ,  clea n water ,  an d cheaper ,  highe r  volum e 
transportation .  Th e rational e fo r  women' s 
involvemen t  la y i n th e effec t  o f  waterway s o n ever y 
America n home :  Pur e wate r  mean t  health ;  impur e mean t 
diseas e an d death .  Additionally ,  beautificatio n o f 
waterfronts ,  a s ha d occurre d i n th e watertown s o f 
Europe ,  woul d lea d t o patriotis m an d lov e o f  one' s 
country .  , 
Josep h Ransdell ,  chai r  o f  th e Nationa l  River s 
and Harbor s Committe e speakin g t o th e Tent h Biennia l 
Conventio n o f  th e Federatio n i n 1910 ,  acknowledge d 
th e importan t  contribution s o f  th e women' s club s t o 
conservation .  " I  appea l  t o yo u a s a  representativ e 
of  th e men wh o nee d an d wis h th e hel p o f  women.  We 
kno w tha t  nothin g grea t  o r  goo d i n thi s worl d eve r 
existe d withou t  th e women.  We conside r  ou r  movement 
one o f  th e greates t  an d bes t  eve r  inaugurate d i n th e 
unio n an d w e kno w tha t  women ca n hel p us."[7a ] 
I n 191 0 th e Federatio n reorganize d it s forestr y 
and waterway s committee s unde r  a  Departmen t  o f 
Conservatio n heade d b y Mrs .  Emmons Crocke r  o f 
Fitchburg ,  Massachusett s an d adde d a  birdlif e 
representative ,  Mrs .  Franci s B .  Hornbrooke ,  als o o f 
Massachusetts .  Thi s ne w Departmen t  sen t 
representative s t o th e Secon d Nationa l  Conservatio n 
Congres s i n St .  Paul ,  Minnesot a i n 191 0 an d th e 
Nationa l  Irrigatio n Congres s a t  Pueblo ,  Colorado.[8 ] 
Durin g th e perio d 1907-1912 ,  women contribute d 
notices ,  new s items ,  reports ,  an d article s t o 
Forestr y an d Irrigation ,  th e journa l  o f  th e America n 
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Forestr y Association .  The y pointe d ou t  women' s wor k 
t o sav e forest s i n place s suc h a s Colorado ,  Vermont , 
Maine ,  an d Ne w York ,  printe d length y summarie s o f 
progres s i n conservatio n a s reporte d a t  th e 
Federation' s biennia l  meetings ,  an d announce d protes t 
action s suc h a s tha t  take n b y Mrs .  D.  M.  Osborn e o f 
Auburn ,  Ne w Yor k who ,  outrage d b y telephon e pol e 
worker s wh o ha d mercilessl y trimme d he r  tree s withou t 
permission ,  drov e of f  th e workme n an d cu t  dow n th e 
poles."[ 9 ] 
Mrs .  Lydi a Adams-Williams ,  a  self-style d 
feminis t  conservatio n write r  an d member  o f  th e 
Women's Nationa l  Pres s Associatio n wa s particularl y 
vociferou s i n he r  effort s t o populariz e women' s 
accomplishments .  He r  articl e "Conservation—Women' s 
Work, "  (1908 )  i n whic h sh e characterize d hersel f  a s 
th e firs t  woman lecture r  an d write r  o n conservation , 
complaine d tha t  "ma n ha s bee n to o bus y buildin g 
railroads ,  constructin g ships ,  engineerin g grea t 
projects ,  an d exploitin g vas t  commercia l  enterprises " 
t o conside r  th e future .  Man th e moneymake r  ha d lef t 
i t  t o woman th e moneysave r  t o preserv e resources . 
She place d women' s rol e i n conservatio n squarel y i n 
th e contex t  o f  feminis t  history : 
To th e intuitio n o f  Isabell a o f  Spain , 
t o he r  tenaciou s gras p o f  a  grea t  idea ,  t o 
her  foresigh t  an d he r  divin e sympath y th e 
worl d i s indebte d fo r  th e discover y o f  a 
grea t  continent ,  fo r  th e civilizatio n we 
enjo y toda y an d fo r  th e grea t  wealt h o f 
resource s .  .  .  An d a s i t  wa s th e 
intuitiv e foresigh t  o f  a  woman whic h 
brough t  th e ligh t  o f  civilizatio n t o a 
grea t  continent ,  s o i n grea t  measure ,  wil l 
i t  fal l  t o woman i n he r  powe r  t o educat e 
publi c sentimen t  t o sav e fro m rapaciou s 
wast e an d complet e exhaustio n th e resource s 
upon whic h depen d th e welfar e o f  th e home , 
th e children ,  an d th e children' s 
children.[10 ] 
I n " A Millio n Women fo r  Conservation, "  (1908 ) 
agai n takin g libera l  notic e o f  he r  ow n 
accomplishments ,  Mrs .  Adams-William s discusse d th e 
resolution s passe d b y th e women' s club s i n suppor t  o f 
th e conservatio n effort s o f  Roosevelt ,  Pinchot ,  th e 
Inlan d Waterway s Commission ,  th e Fores t  Service ,  th e 
Geologica l  Survey ,  an d th e America n Minin g Congress . 
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The Federatio n i n Washington ,  D.C. ,  o f  whic h sh e wa s 
a member ,  wa s th e firs t  t o pas s thes e resolution s 
followe d b y fou r  othe r  nationa l  women' s organization s 
th e combine d membershi p o f  whic h totalle d on e 
million.[11 ] 
By 1908 ,  th e Genera l  Federatio n ha d begu n t o 
pla y a n importan t  rol e i n th e nationa l  conservatio n 
movement .  Mrs .  Phili p N .  Moore ,  presiden t  o f  th e 
Federatio n fo m 1908-1910 ,  wa s a  member  o f  th e 
executiv e committe e o f  th e Nationa l  Conservatio n 
Congres s durin g it s firs t  fou r  years ,  wa s a  presidin g 
office r  i n 1912 ,  an d becam e it s vice-presiden t  i n 
1913 .  Tribut e wa s pai d b y th e presiden t  o f  th e 
Congres s t o he r  "rar e ability "  t o organiz e an d 
presid e ove r  larg e number s o f  enthusiasti c women. 
Mrs .  Moor e o f  St .  Louis ,  Missouri ,  a  leade r  i n 
educationa l  an d philanthropi c work ,  wa s bor n i n 
Rockford ,  Illinois ,  graduate d fro m Vassa r  College , 
and late r  becam e on e o f  it s  trustees .  Sh e ha d bee n 
activ e fo r  man y year s a t  th e local ,  state ,  an d 
nationa l  level s o f  th e Federation .  Th e voic e o f  Mrs . 
Moore an d dozen s o f  othe r  women wer e hear d loudl y an d 
forcefull y a t  th e Nationa l  Conservatio n Congresse s 
hel d fro m 1909-1912.(12 ] 
Woman's Nationa l  River s an d Harbor s Congres s 
I n 1908 ,  seve n women i n Shreveport ,  Louisian a 
bande d togethe r  t o for m th e Women' s Nationa l  River s 
and Harbor s Congres s tha t  woul d cooperat e wit h th e 
Nationa l  River s an d Harbor s Congres s the n heade d b y 
Josep h E .  Ransdell .  Withi n fourtee n months ,  unde r 
th e leadershi p o f  it s  president ,  Mrs .  Hoyl e Tomkies , 
i t  ha d grow n t o 20,00 0 member s an d ha d hel d a 
nationa l  congres s i n Washington ,  D.C .  a t  whic h twent y 
state s wer e represented .  A s Mrs .  Tomkie s expresse d 
it ,  "Ou r  wor k i s mainl y t o educat e upo n th e subjec t  . 
We ar e puttin g fort h al l  th e energ y an d 
influenc e we ca n muste r  fo r  th e cause ,  les t  th e enem y 
come whil e we ar e sleepin g an d so w i n th e peoples ' 
mind s th e tare s o f  'individualism '  an d 
non-conservation."[13 ] 
The Daughter s o f  th e America n Revolutio n 
I n 190 9 Mrs .  Matthe w T .  Scot t  wa s electe d 
Presiden t  Genera l  o f  th e 77,00 0 member  Daughter s o f 
th e America n Revolution .  A  representativ e o f  th e 
more libera l  win g o f  th e D.A.R .  wh o ha d recentl y 
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defeate d th e conservative s i n a  nationa l  election , 
Mrs .  Scot t  wa s a n enthusiasti c conservationis t  wh o 
encourage d th e maintenanc e o f  a  conservatio n 
committe e consistin g o f  10 0 member s representin g 
ever y state .  Th e chai r  o f  thi s committe e wa s Mrs . 
James Pinchot ,  mothe r  o f  Giffor d Pinchot ,  wh o b y tha t 
toke n a s wel l  a s he r  conservatio n effort s wa s sai d t o 
hav e "don e mor e fo r  th e caus e o f  conservatio n tha n 
any othe r  woman."[14 ] 
Pincho t  himsel f  addresse d th e 18t h D.A.R . 
Congres s i n Washingto n i n 190 9 praisin g th e member s 
fo r  thei r  effort s agains t  "lan d grabbers "  an d 
suggestin g certai n conservatio n project s fo r  furthe r 
action .  A t  th e 191 2 conventio n Pincho t  thanke d th e 
women fo r  thei r  effort s i n aidin g th e passag e o f  th e 
Alask a coa l  bil l  an d th e LaFollett e legislatio n 
regulatin g grazing ,  an d invite d the m t o tak e u p th e 
caus e o f  wate r  power .  Th e D.A.R. ,  Pincho t  sai d o n 
anothe r  occasion ,  "spell s onl y anothe r  name fo r  th e 
highes t  for m o f  conservation ,  tha t  o f  vita l  forc e an d 
intellectua l  energy."[15 ] 
Othe r  conservatio n effort s o f  th e D.A.R .  wer e 
directe d towar d th e preservatio n o f  th e Appalachia n 
watersheds ,  th e Palisades ,  an d Niagar a Fall s (the n 
threatene d b y ove r  usag e o f  wate r  b y powe r 
companies) .  I n fact ,  a s Mrs .  Car l  Vrooma n pointe d 
out  t o th e Nationa l  Conservatio n Congres s o f  1911 , 
"these ~ 77,00 0 women d o indee d represen t  a  perfec t 
Niagar a o f  splendi d abilit y  an d force—enough ,  i f 
intelligentl y directed ,  t o furnis h th e motiv e powe r 
t o kee p revolvin g al l  th e wheel s o f  progres s i n thi s 
country. "  I n 1905- 6 women nationwid e ha d responde d 
t o Horac e MacFarlan d o f  th e America n Civi c 
Associatio n whos e editorial s i n th e Ladies '  Home 
Journa l  o n th e preservatio n o f  Niagar a Fall s ha d 
produce d ten s o f  thousand s o f  letter s t o 
Congress.[16 ] 
The Audubo n Movement 
The post-civi l  War  resurgenc e o f  hig h fashio n 
fo r  ladie s had ,  b y th e en d o f  th e century ,  take n a n 
immense tol l  o n America n bird-lif e i n th e creatio n o f 
exoti c style s i n millinery .  Bir d feather s an d whol e 
bird s nestle d ato p th e head s o f  society' s uppe r  an d 
middle-clas s women.  Th e firs t  Audubo n societies , 
organize d i n 1886 ,  proteste d th e "abominable "  habi t 
of  wearin g feathe r  fashions .  Women wh o sough t  t o 
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educat e thei r  sister s t o th e peri l  o f  bird s forme d 
Audubon clubs ,  suc h a s th e on e a t  Smit h Colleg e wher e 
tw o youn g femal e student s develope d a  pla n t o protec t 
plum e birds . 
I n 189 8 " a scor e o f  ladie s met  i n Fairfield, " 
Connecticu t  t o for m th e Audubo n societ y o f  th e Stat e 
of  Connecticut ,  electin g a s presiden t  Mrs .  Mabe l 
Osgood Wright .  Wit h th e publicatio n i n 1899 ,  o f  th e 
firs t  issu e o f  th e Audubo n Societies '  officia l 
journal ,  Bir d Lore ,  Mrs .  Wrigh t  too k o n th e tas k o f 
editin g th e magazine' s Audubo n sectio n an d o f 
reportin g th e lates t  development s i n th e politic s o f 
bir d preservation .  Sh e requeste d tha t  th e 
secretarie s o f  th e initia l  ninetee n stat e societies , 
al l  bu t  on e o f  who m wer e women,  sen d new s an d note s 
t o broade n an d strengthe n th e movement . 
I n 190 5 th e Audubo n Societ y appeale d t o th e 
Nationa l  Federatio n o f  Women' s Club s fo r  help :  "Th e 
clu b women o f  Americ a wit h thei r  powerfu l  influenc e 
shoul d tak e a  stron g stan d agains t  th e us e o f  wil d 
birds '  plumage ,  an d especiall y agains t  th e us e o f  th e 
Aigrett e . . . .  A  clos e affiliatio n betwee n thi s 
Associatio n an d th e Nationa l  Federatio n o f  Women' s 
club s woul d b e mutuall y helpful."[17 ] 
At  th e Conservatio n Congres s o f  1909 ,  Willia m 
Finle y o f  th e nationa l  Audubo n Societie s addresse d 
th e assemblag e o n th e agricultura l  benefit s o f  bird s 
and urge d tha t  th e vandalis m o f  th e plum e hunter s b e 
halted .  "A s lon g a s women deman d thes e plumes ,  h e 
said ,  men wil l  b e foun d t o suppl y them. " 
I n cooperatio n wit h th e reques t  mad e b y th e 
Audubon Society ,  Mrs .  Gerard ,  Chai r  o f  th e Genera l 
Federatio n o f  Women' s Clubs '  Forestr y Committe e 
appeale d t o women a t  th e Federation' s 191 0 Biennia l 
Convention :  "Ou r  wor k fo r  th e Audubo n Societ y i s no t 
as activ e a s i t  shoul d be .  Ca n w e logicall y wor k fo r 
conservatio n an d expec t  t o b e listene d to ,  whil e we 
stil l  continu e t o encourag e th e destructio n o f  th e 
song bird s b y followin g th e hideou s fashio n o f 
wearin g son g bird s an d egret s upo n ou r  hats? " 
And speakin g t o th e 191 2 Conservatio n Congress , 
Mrs .  Crocke r  o f  th e GFWC's Conservatio n Committe e 
aske d a  persona l  favo r  o f  th e women present :  "Thi s 
fal l  whe n yo u choos e you r  fal l  milliner y . . .  I  be g 
you t o choos e som e othe r  decoratio n fo r  you r  hat s .  . 
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. "  Afte r  a  lon g campaign ,  i n Octobe r  1913 ,  a  ne w 
Tarif f  Ac t  wa s passe d tha t  outlawe d th e importin g o f 
wil d bir d feather s int o th e Unite d States .  I t  wa s s o 
vigorousl y enforce d tha t  newspaper s wer e fille d wit h 
account s o f  "th e word s an d action s o f  indignan t 
ladie s wh o foun d i t  necessar y t o giv e u p thei r 
aigrettes ,  paradis e plumes ,  an d othe r  feather s upo n 
arrivin g fro m Europe .  Two day s afte r  th e ne w la w 
went  int o effect ,  Audubo n Sav e th e Bird s Hat s wer e 
bein g advertise d i n Ne w Yor k fo r  $4 5 t o $1 5 apiece . 
Congratulation s poure d i n fro m al l  ove r  th e worl d fo r 
th e Audubo n Society' s grea t  victory.[18 ] 
So rar e a s t o b e o n th e verg e o f  exterminatio n a 
fe w year s before ,  b y 191 5 egret s i n guarde d rookerie s 
i n th e souther n Unite d States ,  numbere d 10,58 0 alon g 
wit h 50,00 0 Littl e Blu e Herons,  an d a n equa l  numbe r 
of  Ibis .  Owin g t o th e combine d effort s o f  th e 
Audubon Societie s an d th e women' s clubs ,  publi c 
opinio n ha d shifte d s o fa r  towar d bir d protectio n 
tha t  fa r  fewe r  "ba d bird-laws "  wer e bein g introduce d 
int o stat e legislatures .  Th e wor k o f  a  decad e an d a 
hal f  ha d begu n t o sho w results . 
Conservatio n an d th e Countr y Woman:  Far m 
Organization s 
Women o f  th e rura l  U.S .  wer e als o vitall y 
affecte d b y th e implication s o f  scientifi c 
agricultur e an d th e conservatio n o f  natura l 
resources .  Thei r  interest s wer e represente d a t  th e 
Conservatio n Congres s o f  191 1 b y Mrs .  Harrie t  Wallac e 
Ashby o f  De s Moines ,  Iow a an d Mis s France s Brow n o f 
Kansas . 
Mrs .  Ashb y wa s activel y engage d i n th e formatio n 
and promotio n o f  countr y women' s clubs .  Th e farmer' s 
wife ,  ofte n he r  husband' s busines s partne r  an d 
assistan t  manager ,  playe d a n importan t  rol e i n far m 
efficienc y an d henc e i n soi l  conservation .  Sh e wa s 
bot h "wif e an d mothe r  o f  th e soil. " 
To achiev e thei r  objectives ,  countr y women 
organize d club s fo r  discussion ,  study ,  an d comradery . 
Improvin g children' s school s an d th e communities ' 
resources—libraries ,  churches ,  an d socia l 
centers—mean t  improvemen t  o f  th e countr y wa y o f 
life ,  thu s conservin g th e famil y far m b y retainin g 
th e interes t  o f  th e son s i n farming . 
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Mrs .  France s Brow n o f  th e Kansa s Agricultura l 
Colleg e wa s activ e i n creatin g auxiliarie s t o 
Farmer' s Institute s addressin g efficienc y an d 
improvemen t  o f  th e far m home .  Women studie d th e cos t 
of  installin g lighting ,  heating ,  plumbing ,  an d wate r 
facilitie s t o correc t  th e inconvenience s tha t 
fostere d th e exodu s fro m far m t o city .  Mrs .  Brow n 
als o helpe d th e publi c school s t o for m girls '  hom e 
economic s club s t o teac h domesti c scienc e t o youn g 
far m women.  Th e underlyin g objectiv e wa s t o creat e 
unde r  "ever y roo f  i n Kansa s a  harmoniou s hom e wher e 
we wil l  fin d ever y singl e thin g tha t  wil l  ten d t o th e 
highes t  efficienc y an d th e need s o f  ever y member  o f 
th e famil y .  .  .  ."[19 ] 
II .  Conservatio n Ideolog y 
The Conservatio n Trilog y 
Althoug h th e women o f  th e organization s 
represente d a t  th e Nationa l  Conservatio n Congresse s 
wer e publi c activist s i n thei r  loca l  communities , 
the y nevertheles s accepte d th e traditiona l  se x role s 
assigne d t o the m b y lat e nineteent h centur y America n 
societ y a s caretaker s o f  th e nation' s homes , 
husbands ,  an d offspring ,  supportin g rathe r  tha n 
challengin g th e tw o sphere s ideolog y o f  th e 
nineteent h century . 
At  th e Nationa l  Congresses ,  women repeatedl y 
calle d o n th e tradition s assigne d the m b y societ y i n 
justifyin g th e publi c demand s the y wer e making . 
Unwillin g an d unabl e t o brea k ou t  o f  thes e socia l 
roles ,  an d supporte d b y th e men o f  th e Congresses , 
the y dre w o n a  trilog y o f  slogans—conservatio n o f 
womanhood,  th e home ,  an d th e child . 
The Conservatio n o f  Tru e Womanhood 
The "conservatio n o f  tru e womanhood "  wa s a 
subjec t  repeatedl y stresse d b y women a t  th e 
Conservatio n Congresses .  Mrs .  Scot t  o f  th e D.A.R . 
pleade d "a s th e representativ e o f  a  grea t  Nationa l 
organizatio n o f  th e women o f  th e land ,  fo r  th e 
exalting ,  fo r  th e liftin g u p i n specia l  honor ,  o f  th e 
Hol y Grai l  o f  Womanhood. "  Jus t  a s th e agricultura l 
colleg e prepare d prospectiv e farmers ,  s o school s o f 
domesti c scienc e woul d produc e prospectiv e 
housewives . 
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Speakin g t o th e Conservatio n Congres s o f  1909 , 
Mrs .  Overto n Elli s  o f  th e Genera l  Federatio n o f 
Women's Clubs ,  calle d conservatio n "th e sures t  weapo n 
wit h whic h women migh t  wi n success .  Centurie s o f 
turnin g las t  night' s roas t  int o hash ,  remakin g las t 
year' s dres s an d controllin g th e home' s resource s ha d 
give n women a  heightene d sens e o f  th e powe r  o f  th e 
conservatio n ide a i n creatin g tru e womanhood . 
"Conservatio n i n it s materia l  an d ethica l  sens e i s 
th e basi c principl e i n th e lif e o f  woman .  .  ."[20 ] 
I n he r  presidentia l  addres s t o th e Genera l 
Federation' s Tent h Biennia l  Meetin g i n 1910 ,  Mrs . 
Phili p N .  Moor e se t  conservatio n i n it s contex t  fo r 
women a s "n o ne w word ,  n o ne w idea, "  bu t  a  unifyin g 
them e fo r  th e contribution s o f  women t o societ y a s 
th e conservor s o f  life .  "Ther e i s a  'ne w woman, '  th e 
produc t  o f  evolutio n th e resul t  o f  socia l  an d 
commercia l  changes .  Sh e rebels ,  however ,  whe n sh e 
see s woman spelle d wit h capita l  letter s o r  harnesse d 
t o th e wor d "Career."[21 ] 
Mrs .  Car l  Vrooman ,  als o o f  th e D.A.R. , 
emphasize d th e idea l  woman' s subservienc e t o th e man 
i n conservation .  "We may not ,  i t  i s  true ,  formulat e 
any ne w policie s fo r  you ,  o r  launc h an y issues ,  o r 
make an y ver y origina l  contribution s t o you r  program , 
but  ther e i s on e thin g women ca n brin g t o a  movement 
of  thi s kind—a n atmospher e tha t  make s idea s sprou t 
and grow ,  an d ideal s expan d an d develo p an d tak e 
deepe r  roo t  i n th e subsoi l  o f  th e masculin e 
mind."[22 ] 
The Conservatio n o f  th e Home 
The hom e a s th e domai n o f  tru e womanhoo d becam e 
th e secon d them e i n th e conservatio n trilogy .  Th e 
Nationa l  Congres s o f  Mothers ,  represente d b y Mrs . 
Orvill e Brigh t  o f  Chicago ,  dedicate d itsel f  t o th e 
conservatio n o f  natura l  resource s fo r  "th e use , 
comfort ,  an d benefi t  o f  th e home s o f  th e people. " 
"Life ,  healt h an d characte r  al l  depen d o n th e home 
and it s efficiency. "  Mrs .  Brigh t  adopte d th e 
utilitaria n philosoph y o f  th e progressive s i n 
stressin g tha t  conservatio n primaril y benefitte d 
human lif e rathe r  tha n tha t  o f  othe r  organisms ,  sinc e 
th e fat e o f  forests ,  land ,  waters ,  minerals ,  o r  foo d 
woul d b e o f  littl e consequenc e wer e ther e "n o men , 
women,  an d childre n t o us e an d enjo y them. " 
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Margare t  Russel l  Knudse n o f  Hawaii ,  o f  th e 
Women's Nationa l  River s an d Harbor s Congres s argue d 
(a t  th e 190 9 Conservatio n Congress )  tha t  th e 
conservatio n o f  th e hom e wa s th e specia l  missio n o f 
woman.  Th e "mar k o f  civilizatio n wa s th e arriva l  o f 
woman o n th e scen e . . . .  I n n o nationa l  movement 
has ther e bee n suc h a  spontaneou s an d universa l 
respons e fro m women a s i n thi s grea t  questio n o f 
conservation .  Women fro m Main e t o th e mos t  Wester n 
shor e o f  th e Hawaiia n Island s ar e aliv e t o th e 
situation ,  becaus e th e home i s woman' s domain .  Sh e 
i s th e conserve r  o f  th e race."[23 ] 
Conservatio n o f  th e Chil d 
Thir d i n th e trilog y wa s th e lin k betwee n th e 
conservatio n o f  natura l  resource s an d th e 
conservatio n o f  th e childre n an d futur e generation s 
of  th e Unite d States .  Accordin g t o Mrs .  Joh n Walker , 
a member  o f  th e Kansa s Cit y chapte r  o f  Daughter s o f 
th e America n Revolution ,  woman' s rol e i n conservatio n 
was dedicate d t o th e preservatio n o f  life ,  whil e 
man' s rol e wa s th e conservatio n o f  materia l  needs . 
"Woman,  th e transmitte r  o f  life "  mus t  therefor e car e 
fo r  th e produc t  o f  life—futur e generations .  Th e 
childre n o f  th e natio n shoul d no t  b e sacrifice d t o 
"factories ,  mills ,  an d mines, "  bu t  mus t  b e allowe d 
"t o enjo y th e freedo m o f  th e bir d an d th e butterfl y . 
.  an d al l  tha t  th e swee t  breas t  o f  Natur e offer s s o 
freely."[24 ] 
Mrs .  Overto n Elli s  o f  th e Genera l  Federatio n o f 
Women's Club s promote d th e conservatio n o f  children' s 
live s a t  th e 190 9 Congress :  "Women' s suprem e 
functio n a s mothe r  o f  th e rac e give s he r  specia l 
clai m t o protectio n no t  s o muc h individuall y a s fo r 
unbor n generations."[25 ] 
Male s activ e i n th e movement  helpe d t o reinforc e 
th e rol e o f  woman a s "guardia n o f  th e child, " 
"consecrate d utterl y t o conservation. "  Reveren d 
Charle s Gos s o f  Cincinnati ,  speakin g t o th e 
Federatio n o f  Women' s Clubs '  Biennia l  Conventio n i n 
1910 o n "Conservatio n i n it s Broades t  Sense, "  assure d 
the m tha t  "woma n wa s designe d b y God t o b e th e grea t 
Conservator. " 
Conservatio n an d Eugenic s 
Conservatio n wa s fa r  mor e tha n a n umbrell a wor d 
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use d t o promot e man y differen t  socia l  causes .  I t 
became a n ideolog y fo r  th e preservatio n o f 
middle-clas s America n life .  Th e conservatio n 
movement  i n Americ a coexiste d wit h an d wa s linke d t o 
th e eugenic s movement  tha t  supporte d th e supremac y o f 
th e whit e rac e an d it s manifes t  destin y ove r  othe r 
races . 
To many conservationist s an d eugenists , 
immigratio n o f  people s fro m Asia n an d Souther n 
Europea n nation s dilute d th e pur e Anglo-Saxo n an d 
Nordi c stoc k tha t  ha d settle d th e country ,  an d seeme d 
t o b e a s threatenin g t o th e progres s o f  th e rac e an d 
of  middle-clas s Americ a a s th e depletio n o f  natura l 
resources .  Many women,  lik e th e men o f  th e 
progressiv e movement ,  reveale d clas s an d racia l 
biase s i n thei r  rhetoric .  "We ,  th e mother s o f  thi s 
generation—ancestresse s o f  futur e generations, " 
pronounce d Mrs .  Scot t  o f  th e D.A.R .  wh o cam e fro m ol d 
Virgini a stock ,  "hav e a  righ t  t o insis t  upo n th e 
conservin g no t  onl y o f  ou r  soil ,  forest ,  birds , 
minerals ,  fishes ,  waterways ,  i n th e interes t  o f  ou r 
futur e homemakers ,  bu t  als o upo n th e conservin g o f 
th e supremac y o f  th e Caucasia n rac e i n ou r  lan d .  .  . 
we may b e destine d t o se e ou r  cu p o f  libert y .  .  . 
gro w t o th e proportio n o f  a  gran d mixing-bow l  o f 
races ;  bu t  i f  s o wil l  i t  no t  a t  leas t  b e wis e t o se e 
our  ow n rac e dominate? "  "Man' s battl e wit h nature " 
tha t  ha d remad e th e plane t  coul d b e attribute d t o th e 
superiorit y o f  th e whit e race .  "I t  i s  th e degre e o f 
succes s i n thi s struggl e fo r  th e triump h o f  th e 
spiritua l  an d th e intellectua l  tha t  mark s th e 
difference s i n racia l  types."[26 ] 
Mrs .  Elme r  Blac k o f  Ne w Yor k City ,  wh o spok e o n 
"War  th e Polic y o f  Waste—Peace ,  th e Polic y o f 
Conservation, "  a t  th e Fourt h Conservatio n Congress , 
lamente d th e world-wid e los s throug h militaris m o f 
"seventee n millio n men ,  th e stronges t  an d bes t  types , 
whose brai n an d muscl e shoul d b e use d fo r  th e 
advancemen t  o f  thei r  kind. "  Conservatio n an d peac e 
on th e othe r  han d preserve d lif e an d harnesse d 
natura l  resource s tha t  coul d benefi t  th e "reekin g 
human rookerie s i n th e citie s o f  Europ e tha t  ar e a 
menace t o th e huma n race."[27 ] 
Woman Suffrag e an d th e Conservatio n Movement 
Althoug h th e women wh o attende d th e Nationa l 
Conservatio n Congresse s wer e speakin g ou t  o n publi c 
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affair s o f  interes t  t o th e nation' s welfare ,  the y 
wer e limite d i n thei r  influenc e o n legislatio n 
throug h lac k o f  th e vote .  B y th e tim e o f  th e 
Conservatio n Congresses ,  severa l  state s (Colorado , 
Idaho ,  Wyoming ,  an d Utah )  ha d give n women th e vot e 
and a  nationwid e woman suffrag e campaig n wa s 
underway .  Althoug h women representative s a t  th e 
congresse s di d no t  hav e a  platfor m tha t  relate d 
suffrag e t o conservation ,  nevertheless ,  th e issu e wa s 
frequentl y mentioned.[28 ] 
Mrs .  Scot t  o f  th e D.A.R .  note d th e possibilit y 
tha t  women migh t  sometim e i n th e futur e "undertake , 
i n additio n t o thei r  othe r  duties ,  th e heav y 
responsibilitie s o f  th e vote r  an d politica l  worker. " 
Mrs .  Hollan d Da y wh o wa s introduce d t o th e Congres s 
as havin g migrate d t o Idah o becaus e o f  th e 
attractivenes s o f  women' s suffrage ,  replie d tha t  i n 
th e stat e sh e ha d left ,  Missouri ,  "th e femal e 
suffrag e movement  i s goin g straigh t  along."[29 ] 
Judg e Be n B .  Lindsey ,  i n hi s addres s "I s th e 
Chil d Wort h Conserving? "  argue d tha t  "on e o f  th e 
prim e dutie s o f  th e Nation—it s dut y t o th e child—i s 
t o exten d t o th e women th e sam e right s a s th e men , 
tha t  the y may g o t o th e poll s an d vot e o n thes e 
measures. " 
Mr.  Howar d Gross ,  presiden t  o f  th e Nationa l  Soi l 
Fertilit y  Leagu e speakin g t o th e Genera l  Federation' s 
1912 Biennial ,  supporte d th e women' s right s movement 
fo r  socia l  equality :  " I  a m convince d tha t  women ar e 
abl e t o dea l  wit h twentiet h centur y question s an d 
conditions ,  an d I  a m prepare d t o suppor t  an y movement 
tha t  ha s fo r  it s objec t  th e absolut e equalit y o f  th e 
sexe s i n ever y wal k o f  life."[30 ] 
I t  wa s th e anti-suffragists ,  however ,  wh o 
self-consciousl y dre w o n conservatio n rhetoric—"th e 
watchwor d o f  th e hour "  — i n arguin g agains t  th e 
extensio n o f  th e vot e t o women.  Suffrag e wa s no t  a 
"natural "  righ t  bestowe d o n huma n being s a t  birth , 
proclaime d Alic e Chittendo n o f  Brooklyn .  On th e 
contrary , 
"i n opposin g th e extensio n o f  suffrag e t o 
women,  w e ar e seekin g t o conserv e woman' s 
natura l  force s fo r  th e grea t  wor k Natur e 
has give n he r  t o d o . . .  .  I  woul d hav e 
woman seriousl y conside r  whethe r  sh e may 
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not  bette r  serv e he r  da y an d generatio n b y 
conservin g he r  God-give n power s fo r  he r  ow n 
grea t  wor k a s a  Home-maker ,  rathe r  tha n 
diffus e he r  force s b y seekin g t o d o man' s 
wor k also."[31 ] 
Denouement 
The Fift h Nationa l  Conservatio n Congres s opene d 
i n Washington ,  D.C .  o n Novembe r  18 ,  191 3 an d 
proceede d fo r  thre e days .  It s vice-president ,  Mrs . 
Phili p N .  Moor e o f  th e Genera l  Federatio n o f  Women' s 
Club s di d no t  speak .  No r  di d an y othe r  woman fro m 
th e Federation ,  th e D.A.R. ,  th e Countr y Women' s Club s 
or  th e Women' s Nationa l  River s an d Harbor s Congress . 
The sol e femal e voic e hear d wa s Mis s Mabe l  Boardma n 
fro m th e America n Re d Cros s wh o lecture d o n 
"Conservatio n o f  Lif e i n th e Lumbe r  Camps."[32 ] 
America n Forestr y (th e ne w nam e o f  th e journa l 
of  th e America n Forestr y Association )  carrie d a  ful l 
repor t  o n th e meetin g i n it s Novembe r  issue . 
Description s o f  th e activitie s o f  th e Congres s wer e 
accompanie d b y th e portrait s o f  fift y  men wh o ha d 
chaire d o r  worke d o n th e committees .  A  photograp h 
take n th e nigh t  o f  th e Forestr y Banque t  o n Novembe r 
19 showe d som e 16 0 men seate d a t  roun d table s befor e 
a speaker' s platform .  Mrs .  Phili p N .  Moor e wa s no t 
among them.[33 ] 
A brie f  not e i n th e Forestr y Committee' s repor t 
t o th e Congres s seem s t o provid e th e explanatio n fo r 
th e absenc e o f  women: 
The desirabilit y  o f  .  .  . a n 
organizatio n [t o represen t  th e mutua l 
forestr y an d lumberin g interests ]  wa s 
emphasize d b y th e presenc e a t  [th e Fourt h 
Nationa l  Congres s in ]  Indianapoli s [1912 ] 
of  a  numbe r  o f  men wh o wer e n o longe r  i n 
need o f  th e genera l  educationa l  propagand a 
relativ e t o th e conservatio n o f  natura l 
resources ,  bu t  attende d th e Congres s fo r 
th e purpos e o f  meetin g progressiv e men i n 
thei r  ow n an d relate d line s an d securin g 
specifi c  informatio n helpfu l  i n th e 
solutio n o f  thei r  ow n problems . 
Conservatio n an d forestr y ha d com e o f  ag e a s 
technica l  professions .  A s suc h the y wer e n o longe r 
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accessibl e t o women.  Afte r  191 2 th e America n 
Forestr y Associatio n cease d t o prin t  article s o r  new s 
item s o n th e wor k o f  women i n forestry .  Lydi a 
Adams-William s disappeare d fro m th e scene.[34 ] 
A secon d explanatio n fo r  th e disappearanc e o f 
women als o seem s plausible .  Tha t  sam e yea r  th e 
popula r  nationwid e struggl e fo r  th e preservatio n o f 
Hetc h Hetch y Valley ,  a  par t  o f  California' s Yosemit e 
Nationa l  Park ,  reache d it s conclusion .  Wit h th e 
passag e o f  th e Rake r  Ac t  b y Congres s i n 1913 ,  th e 
Cit y o f  Sa n Francisc o wo n it s lon g battl e fo r  a 
publi c wate r  supply .  Th e women o f  th e conservatio n 
crusad e ha d worke d har d t o preserv e th e valle y a s a n 
integra l  par t  o f  th e park . 
Giffor d Pinchot ,  th e women' s earl y inspiratio n 
and supporte r  i n conservatio n effort s ha d take n th e 
opposin g side ,  recommendin g a t  th e congressiona l 
hearing s tha t  a  da m b e constructe d acros s th e valle y 
t o serv e th e interest s o f  thousand s o f  cit y peopl e 
rathe r  tha n accommodat e th e need s o f  th e fe w wh o 
camped an d hike d i n th e area . 
Soon afte r  a  Cit y o f  Sa n Francisc o referendu m i n 
November  190 3 favore d constructio n o f  th e dam ,  Joh n 
Mul r  ha d take n th e Hetc h Hetch y issu e t o th e nation . 
Preservationist s rallie d t o suppor t  it s  retentio n i n 
th e par k throug h letter s an d telegram s t o th e Hous e 
Committe e o n Publi c Land s whic h hel d hearing s i n 
Januar y 1909 .  Among the m wer e women wh o ha d campe d 
i n th e valley ,  wh o wer e member s o f  th e Sierr a Clu b o r 
Appalachia n Mountai n Club ,  o r  wh o wer e oppose d t o th e 
commercia l  us e o f  suc h a  sceni c wonderland.[35 ] 
By Decembe r  o f  1909 ,  Mui r  ha d begu n t o bombar d 
th e popula r  magazine s wit h article s an d photograph s 
describin g th e sceni c wonder s o f  th e valley .  Th e 
Federatio n Courier ,  officia l  orga n o f  th e Californi a 
Women's Club s ra n hi s "Brie f  Statemen t  o f  th e Hetc h 
Hetch y Question "  i n Decembe r  announcin g tha t  th e bil l 
woul d soo n com e befor e Congress .  A s presiden t  o f  th e 
Societ y fo r  th e Preservatio n o f  Nationa l  Park s 
(forme d becaus e th e Sa n Francisc o base d Sierr a Clu b 
was divide d 58 9 t o 16 1 agains t  th e dam) ,  Mui r  ha d 
collecte d th e endorsemen t  o f  th e Genera l  Federation s 
of  Women' s Clubs ,  th e Californi a Federation ,  an d many 
othe r  Stat e Federation s wh o al l  adopte d resolution s 
protestin g th e scheme .  On th e eas t  coas t  Muir' s 
articl e wa s carrie d i n th e Federation' s Woman o f 
168 
Today publishe d i n Boston .  B y th e en d o f  1910 ,  15 0 
women' s club s throughou t  th e countr y wer e activel y 
engage d i n th e preservatio n o f  Hetc h Hetch y 
Valley.[36 ] 
The women' s suppor t  fo r  th e Hetc h Hetch y Valle y 
was viewe d diml y b y th e men o f  th e opposition . 
Marsde n Manson ,  Sa n Francisco' s cit y enginee r  wh o 
supervise d th e survey s an d plan s fo r  th e dam , 
believe d tha t  hi s opponent s consiste d largel y o f 
"short-haire d women an d long-haire d men "  wh o wer e 
members o f  th e "so-calle d nature-lovin g societie s 
lik e th e Appalachia n Clu b o f  Boston ,  th e Saturda y 
Evenin g Walkin g Clu b o f  Chicago ,  e t  ic i  genu s omne .  " 
He maintaine d a  "lis t  o f  name s an d addresse s o f 
peopl e objectin g t o [the ]  us e o f  Hetc h Hetchy, "  tha t 
include d numerou s women an d believe d i t  wa s necessar y 
t o dispel l  fallacie s perpetrate d b y "individual s an d 
corporation s actin g behin d th e scree n o f  wel l  meanin g 
and innocen t  natur e lovers."[37 ]  Manso n foun d a n 
ally ,  however ,  i n Carolin e K .  Sherma n o f  Chicag o wh o 
had met  hi m o n a  visi t  t o Yosemit e an d tol d th e 
Forestr y Departmen t  o f  th e Chicag o Federatio n o f 
Women's Club s tha t  h e wa s no t  a  "cold-bloode d 
engineer ,  ignoran t  o f  forestry ,  an d indifferen t  t o 
beauty, "  an d tha t  Mui r  althoug h a  poe t  an d artis t 
"coul d no t  spea k wit h th e authorit y o f  a  sanitar y 
engineer."[38 ] 
I n 1913 ,  th e Nationa l  Committe e fo r  th e 
Preservatio n o f  Yosemit e Nationa l  Par k heade d b y 
Rober t  Underwoo d Johnson ,  edito r  o f  Th e Century , 
and Charle s Eliot ,  presiden t  o f  "  th e Firs t 
Conservatio n Congres s circulate d brochure s o n "Th e 
Hetc h Hetch y Grab "  an d "Th e Invasio n o f  Yosemit e 
Nationa l  Park "  documentin g opposito n fro m ove r  10 0 
newspapers .  Among th e prominen t  citizen s liste d a s 
preservationist s fo r  th e par k wer e Mrs .  Emmons 
Crocker ,  chai r  o f  th e Conservatio n Committe e o f  th e 
Genera l  Federatio n o f  Women' s Clubs .  On th e 
committee ,  whic h represente d mos t  o f  th e state s o f 
th e unio n wer e twenty-fiv e women,  som e o f  whom,  lik e 
Mrs .  Phili p N .  Moore ,  wer e Genera l  Federatio n leader s 
now openl y oppose d t o Pinchot . 
Althoug h preservationist s los t  th e battl e ove r 
Hetc h Hetch y i n Decembe r  1913 ,  the y ha d arouse d th e 
nation .  Th e passag e o f  th e Nationa l  Park s Ac t  i n 
1916 tha t  establishe d a n administratio n i n th e 
Departmen t  o f  th e Interio r  fo r  th e numerou s park s 
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create d sinc e 1862 ,  gav e the m som e compensatio n fo r 
it s  loss . 
On a  nationa l  leve l  th e conservatio n movement 
slackene d durin g th e secon d decad e o f  th e twentiet h 
century ,  wit h th e erosio n o f  governmen t  backing ,  th e 
narrowin g o f  suppor t  fo r  Giffor d Pinchot ,  an d th e 
professionalizatio n o f  forestr y an d water-powe r 
engineering .  Althoug h women wer e no t  activ e i n th e 
profession s o r  a s visibl e o n th e nationa l  leve l  a s 
the y ha d bee n a t  th e heigh t  o f  th e conservatio n 
crusade ,  thei r  interes t  i n th e creatio n o f  parks , 
gardens ,  an d bir d preserve s di d no t  vanis h wit h th e 
declin e o f  organize d conservation .  Th e Genera l 
Federatio n o f  Women' s Club s continue d t o maintai n a 
Conservatio n Committee ,  an d th e Audubo n societie s 
provide d women wit h avenue s fo r  leadershi p a s 
secretarie s an d president s o f  loca l  chapters . 
Constitutin g approximatel y 35 % o f  th e Audubo n 
nationa l  membershi p i n 1905 ,  th e numbe r  o f  women ha d 
rise n t o slightl y ove r  50 % b y 1915.[38 ]  Th e Sierr a 
clu b afforde d women expande d opportunitie s fo r 
wildernes s an d o n many clu b trips ,  femal e member s 
bega n t o outnumbe r  males .  Mor e women tha n men ha d 
become member s o f  th e Nationa l  Park s Associatio n b y 
1929.[39 ] 
Durin g th e decad e an d a  hal f  tha t  introduce d th e 
century ,  women' s organization s ha d helpe d th e natio n 
t o achiev e enormou s gain s i n th e conservatio n o f 
natura l  resource s an d th e preservatio n o f  sceni c 
landscapes .  Ye t  th e platfor m fo r  promotin g thes e 
objective s ha d bee n a  mixe d one .  Workin g closel y 
wit h th e men o f  th e movement ,  women frequentl y sa w 
themselve s a s ideologicall y oppose d t o wha t  the y 
perceive d a s commercia l  an d materia l  values . 
Feminis t  an d progressiv e i n thei r  rol e a s activist s 
fo r  th e publi c interest ,  the y wer e nevertheles s 
predominantl y conservativ e i n thei r  desir e t o uphol d 
traditiona l  value s an d middle-clas s lif e style s 
roote d i n thes e sam e materia l  interests .  Thes e 
contradiction s withi n th e women' s conservatio n 
movement ,  however ,  wer e i n realit y manifestation s o f 
th e simila r  mixtur e o f  progressiv e an d conservativ e 
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CONSERVATION,  ENVIRONMENTALISM,  AND TH E ENGINEERS: 
THE PROGRESSIVE ERA AND TH E RECENT PAST 
Carrol l  Pursel l 
Universit y o f  Californi a 
Sant a Barbara ,  Californi a 
America n engineer s playe d a n importan t  rol e i n 
th e conservatio n movement  whic h burs t  upo n th e publi c 
i n May o f  190 8 a t  th e Whit e Hous e conferenc e o f 
governors .  Technica l  professional s bot h withi n an d 
withou t  th e governmen t  ha d nurture d an d helpe d guid e 
th e movement  fro m it s beginning s i n th e post-Civi l 
War  decades.[1 ]  The y gav e thi s suppor t  fo r  tw o 
primar y reasons—becaus e th e concep t  o f  efficien t 
utilizatio n o f  natura l  resource s wa s congenia l  an d 
indee d basi c t o th e though t  an d practic e o f  th e 
engineer ,  an d als o becaus e thei r  professiona l  statu s 
and interest s mad e i t  a n attractiv e vehicl e fo r  thei r 
own advancement ,  an d tha t  o f  th e othe r  interest s the y 
served .  Ther e were ,  o f  course ,  alway s engineer s wh o 
tempere d thei r  enthusias m fo r  th e movement  wit h a 
concer n fo r  th e fac t  tha t  i t  migh t  fal l  int o th e 
wron g hands .  Fuele d b y publi c outrage ,  steere d b y 
moral  rhetoric ,  an d aime d a t  politica l  action ,  th e 
conservatio n crusad e appeare d lik e peopl e themselves , 
creature s o f  passio n hel d i n chec k onl y b y a  constan t 
recours e t o reason . 
Virtuall y al l  engineer s agree d tha t 
conservation ,  properl y considered ,  mean t  efficien t 
use o f  th e nation' s resources .  Th e definitio n give n 
t o civi l  engineerin g b y Thoma s Tredgol d i n 182 8 a s 
"th e ar t  o f  directin g th e grea t  source s o f  powe r  i n 
Natur e fo r  th e us e an d convenienc e o f  man "  wa s take n 
as sufficien t  warran t  t o giv e th e enginee r  a  clea r 
responsibilit y  i n th e fiel d o f  conservation .  Fo r 
the m i t  wa s a n ol d goal ,  no t  a  ne w cause .  When th e 
movement  wa s publicize d i n 190 8 engineer s sa w i t  a s 
thei r  own ,  applaude d it s ne w support ,  an d hope d t o 
continu e t o direc t  i t  int o wha t  the y sa w a s usefu l 
and reasonabl e paths . 
Conservatio n ha d it s origi n i n par t  i n th e 
increasin g awarenes s tha t  th e America n frontie r  wa s 
close d an d tha t  th e natio n faced ,  fo r  th e firs t  time , 
th e nee d t o adjus t  it s  resourc e polic y t o th e 
requirement s o f  a  close d system .  A t  th e sam e time , 
scientist s an d engineer s i n a  scor e o f  Federa l 
agencie s fel t  increasingl y abl e t o collec t  an d 
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interpre t  basi c physica l  an d biologica l  dat a 
concernin g th e country' s resources .  Th e nee d an d th e 
abilit y  cam e togethe r  nicel y durin g th e 
administratio n o f  Theodor e Roosevelt .  Concurrently , 
a growin g appreciatio n o f  th e America n wildernes s wa s 
leadin g t o th e establishmen t  o f  a  handfu l  o f  nationa l 
parks .  Th e tw o movement s di d no t  alway s cooperat e 
and,  indeed ,  wer e ofte n antagonistic .  Despit e a n 
occasiona l  victor y b y th e preservationists ,  suc h a s 
th e creatio n o f  a  separat e Nationa l  Par k Service ,  i n 
1916 ,  i t  wa s th e conservationist s le d b y th e Foreste r 
Giffor d Pincho t  wh o dominate d th e counsel s o f  policy . 
Thos e wh o woul d preserv e resources ,  whethe r  fo r 
aestheti c o r  futur e use ,  lik e thos e wh o wer e 
complacen t  i n th e fac e o f  waste ,  foun d fe w defender s 
among engineers .  Joh n Birkinbin e tol d th e America n 
Institut e o f  Minin g Engineer s i n 190 9 tha t 
conservatio n wa s a  "practica l  developmen t  fo r  whic h 
abl e men hav e labore d conscientiously ,  persistently , 
and no t  unsuccessfully ,  fo r  many years. "  Ever y 
process ,  h e said ,  "whic h reduce s th e fue l  consume d o r 
th e powe r  applie d pe r  uni t  o f  product ;  ever y 
utilizatio n o f  wast e material ,  o r  employmen t  o f  th e 
formerl y rejected ,  t o obtai n somethin g o f  value ; 
ever y featur e o f  constructio n o r  operatio n whic h 
lessen s th e labo r  require d o r  increase s th e outpu t 
per  employee ,  i s a n advanc e i n th e directio n o f  tru e 
conservation."[2 ]  Joh n Hay s Hammond,  a  wealth y 
minin g enginee r  an d clos e frien d o f  Willia m Howar d 
Taft ,  attende d th e 190 8 Whit e Hous e conference ,  a s h e 
said ,  t o explai n "th e 'professiona l  view' :  avoi d 
wast e an d concentrat e o n utilization."[3 ] 
Furthermore ,  i t  wa s onl y on e manifestatio n o f  a 
genera l  engineerin g approach .  Thre e year s afte r  th e 
Whit e Hous e conferenc e Frederic k Winslo w Taylo r 
opene d hi s epoch-makin g boo k Principle s o f 
Scientifi c  Managemen t  wit h a  quotatio n fro m Theodor e 
Roosevelt' s  remark s t o tha t  gathering :  "Th e 
conservatio n o f  ou r  nationa l  resource s i s onl y 
preliminar y t o th e large r  questio n o f  nationa l 
efficiency."[4 ] 
Engineer s wer e le d t o suppor t  th e movement  a s 
much b y thei r  professiona l  need s an d thei r 
traditiona l  concerns .  I n th e fal l  o f  190 8 th e 
insurgen t  enginee r  Morri s L .  Cook e tol d hi s senior s 
i n th e America n Societ y o f  Mechanica l  Engineer s tha t 
"i n th e wor k o f  th e enginee r  ther e ar e thre e partie s 
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interested ,  i.e. ,  th e engineer ,  hi s employe r  an d th e 
public."[5 ]  By cooperatio n wit h th e conservatio n 
movement  engineer s coul d hop e t o satisf y al l  thre e 
interest s wit h a  harmon y o f  result s no t  alway s 
forthcomin g fro m technica l  activities .  Th e 
conservatio n crusad e i n 190 8 appeare d t o provid e a n 
avenu e throug h whic h engineer s coul d serv e thei r  ow n 
professiona l  statu s b y providin g exper t  knowledg e no t 
t o b e foun d elsewhere ;  serv e thei r  employer s becaus e 
th e larg e corporations ,  whic h wer e th e mos t  likel y t o 
emplo y engineer s wer e th e mos t  likel y t o benefi t  fro m 
th e impositio n o f  conservatio n methods ;  an d serv e th e 
publi c b y educatin g the m t o thei r  ow n long-ter m 
self-interes t  i n th e efficien t  an d orderl y 
dispositio n o f  resources . 
The numbe r  o f  engineer s i n th e Unite d State s 
gre w fro m 7,00 0 i n 180 0 t o 136,00 0 i n 1920 ,  makin g i t 
one o f  th e mos t  numerou s o f  thos e group s who m Rober t 
Wiebe ha s identifie d a s viewin g thei r  problem s mor e 
i n term s o f  occupatio n tha n o f  loca l  community.[6 ] 
Indeed ,  engineer s ha d take n a  lea d i n thi s movement , 
fo r  whil e mos t  professiona l  group s wer e organize d 
alon g nationa l  line s onl y betwee n 189 5 an d 1905 ,  th e 
fou r  founde r  societie s o f  th e engineerin g professio n 
had bee n se t  u p i n 1852 ,  1871 ,  1880 ,  an d 1884.[7 ] 
Despit e thi s earl y urg e towar d professionalism , 
however ,  th e engineers '  dua l  natur e a s par t  scientis t 
and par t  businessperso n continue d t o creat e a  tensio n 
betwee n thei r  desir e fo r  professiona l  independenc e 
and thei r  nee d t o serv e th e larg e corporatio n fo r 
whic h the y typicall y worked.[8 ]  Tw o roadblock s 
seemed t o stan d i n th e wa y o f  triumphan t  expertise : 
a lon g traditio n o f  amateu r  succes s an d a  democrati c 
theor y whic h ha d lon g ag o bee n vulgarize d i n th e 
Jacksonia n concep t  tha t  an y perso n ough t  t o b e abl e 
t o d o an y job . 
The firs t  objectio n coul d b e answere d b y 
assumin g tha t  th e natio n wa s movin g ou t  o f  on e er a 
int o another .  Samuel  P .  Sadtle r  pointe d ou t  t o hi s 
fello w chemica l  engineer s i n 190 9 tha t  th e histor y o f 
natura l  resource s i n thi s countr y ha d gon e throug h 
thre e stages :  th e firs t  wa s on e o f  "exploratio n o r 
discovery" ;  th e secon d stag e wa s on e o f 
"exploitation ,  whe n thes e lavis h gift s o f  natur e ar e 
worke d wit h a  vie w mainl y o f  increasin g production , 
and usuall y i n a  wastefu l  way ,  wit h n o though t  o f 
th e exhaustio n o f  th e supply. "  Th e thir d stage ,  jus t 
begun ,  wa s tha t  o f  conservation .  Whil e amateur s 
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migh t  discove r  an d exploit ,  onl y engineer s coul d 
conserve .  I t  wa s a n inevitabl e ste p i n th e proces s 
of  progressiv e civilization.[9 ] 
The argumen t  o f  equalit y wa s mor e difficult . 
One answe r  wa s give n i n th e page s o f  Science :  "Tru e 
democracy, "  i t  wa s said ,  "i s scientifi c  metho d 
applie d i n politic s . . . .  Bu t  whethe r  verifie d o r 
falsified ,  i t  i s  no t  th e generalizatio n itself ,  bu t 
th e tes t  o f  it ,  whic h i s th e su m an d th e substanc e o f 
th e principl e o f  equality .  Thi s i s a  doctrin e o f 
method ,  no t  a  statemen t  o f  results. "  I t  behoove d 
thos e wh o resiste d th e intrusio n o f  experts ,  o f 
course ,  t o com e u p wit h reason s fo r  tha t  resistance , 
rathe r  tha n th e reverse ,  an d i t  i s  doubtfu l  whethe r 
many engineer s bothere d wit h suc h explici t 
self-justifications .  Th e prope r  rol e o f  th e exper t 
i n a  democrati c society ,  however ,  wa s on e o f  th e mos t 
interestin g question s o f  th e da y an d on e whic h wa s 
frequentl y worrie d ove r  durin g th e firs t  tw o decade s 
of  thi s century.[10 ]  Fo r  mos t  engineer s i t  wa s 
enoug h tha t  conservatio n require d expert s an d 
therefor e offere d a  vas t  ne w fiel d fo r  thei r  uniqu e 
talents . 
The engineer s als o ha d t o serv e thei r  employers . 
"Th e wor k o f  th e expert, "  wrot e on e observe r  i n 1914 , 
"i s largel y carrie d o n a s a  branc h o f  corporat e 
activity .  Ou r  men o f  science ,  pur e an d applie d .  .  . 
whil e the y may practic e thei r  specialtie s alone ,  ver y 
commonly als o serv e som e corporation ,  an d i n grea t 
number s serv e a  corporatio n exclusivel y .  .  .  ."[11 ] 
Engineer s i n thi s countr y ha d alway s bee n bureaucrat s 
and eve n th e fou r  grea t  engineerin g societie s wer e t o 
varyin g degree s influence d b y corporat e a s wel l  a s 
professiona l  considerations.[12 ]  "Th e publi c outcr y 
agains t  corporation s fo r  wastin g th e natura l 
resource s o f  th e nation, "  wrot e on e minin g engineer , 
"i s unjus t  i n s o fa r  a s i t  fail s  t o recogniz e wha t  w e 
hav e don e an d ar e doin g i n th e directio n o f 
conservation ,  an d inasmuc h a s i t  give s th e 
working-staf f  o f  thes e grea t  corporation s s o littl e 
credi t  fo r  th e marvelou s progres s th e worl d ha s mad e 
throug h thei r  instrumentality. "  I n th e bes t 
traditio n o f  th e mil l  owne r  wh o though t  o f  himsel f  a s 
onl y anothe r  worker ,  h e insiste d "tha t  neithe r  ou r 
larges t  minin g an d metallurgica l  companie s no r 
ourselves ,  a s thei r  workin g agents ,  ar e recklessl y 
indifferen t  t o th e preservatio n o f  thos e ver y 
material s upo n whic h th e wealt h o f  th e corporation s 
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and ou r  ow n salarie s depend."[13 ] 
The engineers '  firs t  obligatio n t o thei r 
employers ,  o f  course ,  wa s no t  simpl y t o exonerat e bu t 
t o mak e mone y fo r  them—or ,  a s on e enginee r  phrase d 
it ,  t o 'conserv e capital".[14 ]  Ther e wer e othe r  way s 
i n whic h the y coul d b e o f  use ,  however .  Speakin g fo r 
hi s colleague s on e chemica l  enginee r  i n 190 9 claime d 
tha t  thei r  mos t  importan t  functio n wa s "i n counselin g 
and indicatin g ho w th e wholesom e influenc e o f 
conservatio n ca n b e applie d s o a s t o broade n an d 
exten d th e scop e o f  th e industry ,  t o maintai n an d ad d 
t o it s remunerativ e characte r  an d t o giv e i t 
stabilit y  an d promis e o f  permanence."[15 ]  Thu s wa s 
th e enginee r  t o b e th e instrumen t  o f  transmissio n 
fro m th e industria l  anarch y o f  th e 19t h centur y t o 
th e ne w industria l  stat e o f  th e 20th . 
Some embarrassmen t  wa s encountere d i n th e fac t 
tha t  resource s undeniabl y ha d bee n exploite d b y 
corporation s i n a  wastefu l  way .  Thi s difficul t  fac t 
was met  b y spreadin g th e blam e widely ,  the n insistin g 
tha t  th e corporation s wer e actin g onl y i n respons e t o 
outsid e (usuall y economic )  pressures .  Th e habi t  o f 
waste ,  i t  wa s said ,  wa s widesprea d throughou t 
America n society .  On e minin g enginee r  claime d tha t 
"th e wast e i n ou r  kitchen s an d a t  ou r  table s involve s 
a greate r  nationa l  los s tha n th e wast e i n ou r 
coal-mines, "  a  charg e tha t  anothe r  minin g engineer , 
Herber t  Clar k Hoover ,  wa s t o loo k int o withi n a  fe w 
shor t  years.[16 ]  Th e journa l  Engineerin g Recor d 
insiste d i n 190 8 tha t  th e wast e o f  resource s "canno t 
fairl y  an d properl y b e attribute d i n genera l  t o 
greed. "  Instead ,  i t  wa s consumer s rathe r  tha n 
producers ,  wh o wer e responsible ,  throug h thei r 
insistenc e o n onl y th e bes t  an d thei r  refusa l  t o 
purchas e run-of-the-min e material.[17 ]  I t  wa s 
alleged ,  o n th e othe r  hand ,  tha t  experienc e ha d show n 
tha t  captain s o f  industry ,  whe n informe d wher e thei r 
tru e interest s lay ,  ha d usuall y don e th e righ t  thin g 
wit h regar d t o eliminatin g waste . 
Anothe r  threa t  t o corporation s wa s th e 
impositio n o f  policie s base d o n pur e theory , 
unleavene d b y experience .  Bein g committe d t o 
busines s a s wel l  a s t o science ,  engineer s sa w 
themselve s a s mor e level-heade d tha n thei r  colleague s 
traine d onl y i n th e sciences .  A  lette r  t o th e edito r 
of  Science ,  signe d "Industria l  Engineer, "  complaine d 
i n 191 1 tha t  "scientist s i n th e governmen t  bureau s 
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ofte n hav e n o adequat e knowledg e o f  th e industrie s 
affecte d b y th e regulation s whic h the y ar e calle d 
upon t o dra w u p an d enforc e an d henc e the y ar e no t  i n 
a positio n t o properl y distinguis h betwee n attempt s 
t o evad e th e la w an d rea l  protest s concernin g 
unnecessaril y  restrictiv e rulings" .  Warnin g tha t 
"th e industrie s o f  th e countr y appea r  t o b e th e 
financia l  foundatio n upo n whic h ou r  governmen t 
rests, "  h e aske d tha t  regulator y agencie s b e staffe d 
wit h technica l  men wit h mor e tha n "theoretica l  stud y 
and teaching "  i n thei r  background.[18 ] 
The sam e not e o f  frustratio n wa s struc k b y 
anothe r  author ,  respondin g t o a n articl e o n wate r 
conservatio n b y th e scientist-bureaucra t  W J  McGee. 
" A clas s o f  theorist s i n th e east, "  h e complained , 
"ha s take n u p th e sam e subject s de _ novo ,  treatin g 
the m a s i f  the y ha d neve r  befor e bee n touche d b y th e 
hand o f  man an d th e wa y wer e fre e fo r  an y sor t  o f 
pla n t o b e carrie d ou t  . . . .  I t  wearie s th e 
patienc e o f  th e peopl e o f  th e wes t  t o b e oblige d t o 
deal  wit h suc h persons ,  wh o hav e a  missionar y zea l  . 
."[19 ]  Thei r  textboo k theorie s tempere d b y th e 
har d experienc e o f  th e busines s world ,  engineer s 
believe d tha t  the y wer e mor e likel y t o lea d th e 
conservatio n movement  int o realisti c an d practica l 
channels . 
Nor  wer e scientifi c  theorie s th e onl y one s t o b e 
guarde d against .  Socialis m itsel f  seeme d ver y nea r 
th e surfac e o f  th e conservatio n movement  i n severa l 
places ,  an d engineer s though t  the y coul d ai d i n 
dealin g wit h thi s threa t  a s well .  Th e ide a o f 
preventin g waste ,  claime d on e mechanica l  engineer , 
"i s no t  th e idl e drea m o f  th e socialis t  bu t  i t  i s  th e 
resul t  o f  year s o f  experience."[20 ]  A n employe e o f 
th e Burea u o f  Standard s urge d engineer s t o suppor t 
th e researc h effort s o f  tha t  agenc y a s a n ai d t o 
utilit y  valuatio n an d rat e fixing .  Prope r  regulatio n 
was no w accepte d b y al l  partie s a s a  legitimat e 
functio n o f  government .  "Ho w infinitel y better, "  h e 
pointe d out ,  "i s  thi s metho d o f  regulatio n tha n th e 
buildin g o f  publicly-owne d utilitie s t o compet e wit h 
privat e plant s alread y i n existence. "  I t  "i s  no t 
socialistic, "  h e urged ,  "bu t  rathe r  th e reverse ,  fo r 
i t  i s  th e alternativ e o f  stat e ownership."[21 ] 
Thi s sam e technicia n sa w th e metho d o f 
regulatio n a s prope r  fo r  trust s a s wel l  a s utilities : 
"namely ,  les s dependenc e o n la w an d th e courts ,  an d 
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more dependenc e o n engineers ,  statistician s an d 
busines s experts ;  .  .  .  th e governmen t  shoul d 
prescrib e affirmativ e dutie s fo r  th e grea t 
corporations ,  an d no t  merel y negativ e one s .  .  . 
."[22 ]  Fo r  thos e wh o sa w wast e lurkin g behin d 
protection,[23 ]  on e mechanica l  enginee r  warne d tha t 
whil e i t  wa s tru e tha t  "th e tarif f  buil t  u p th e 
trusts ,  .  .  th e trust s hav e buil t  u p th e country ,  an d 
th e chang e fro m presen t  condition s mus t  b e mad e 
slowl y t o avoi d destruction."[24 ]  Indee d i n 191 6 th e 
journa l  Engineerin g News looke d wit h editoria l  favo r 
upon a  movement  developing ,  wit h th e ai d o f 
engineers ,  withi n th e Nationa l  Chamber  o f  Commerc e t o 
promot e th e ide a tha t  firm s operatin g i n th e natura l 
resourc e industrie s shoul d b e specificall y exempte d 
fro m anti-trus t  legislation.[25 ]  Ther e wa s a  tendenc y 
among politicians ,  i t  noted ,  t o worr y mor e abou t  th e 
questio n o f  ownershi p tha n abou t  th e mor e importan t 
proble m o f  efficien t  utilization . 
Such cautionar y message s o n th e par t  o f 
engineer s may hav e le d som e observer s t o suspec t  tha t 
the y serve d onl y th e interest s o f  thei r  employers , 
but  suc h wa s no t  th e case .  Indee d the y wer e 
increasingl y awar e o f  th e nee d t o serv e wha t  th e 
Progressiv e enginee r  Morri s Cook e calle d "tha t  grea t 
employer ,  th e people ,  fo r  who m i n th e las t  analysi s 
al l  ultimatel y usefu l  wor k i s done. "  A s 
professionals ,  engineer s hope d t o transcen d th e 
traditiona l  dichotom y o f  th e labor-managemen t 
struggle .  Fo r  Cooke ,  wh o wa s a  leadin g spokesma n fo r 
thi s urge ,  th e tim e seeme d "nea r  whe n i n matter s i n 
whic h the y ar e speciall y qualifie d engineer s must , 
individuall y an d collectively ,  labo r  fo r  th e publi c 
interes t  wit h jus t  a s muc h fidelit y an d zea l  a s the y 
wor k fo r  thei r  employers ,  an d thi s no t  a s publi c 
spirite d citizen s bu t  rathe r  a s member s o f  a  publi c 
spirite d profession."[26 ] 
The danger ,  o f  course ,  wa s tha t  th e publi c 
interes t  migh t  i n fac t  no t  alway s coincid e wit h th e 
privat e interest s whic h engineer s wer e hire d t o 
further .  A  fe w engineer s propose d t o mee t  th e 
proble m hea d on .  I n a  lette r  t o th e edito r  o f 
Scienc e i n 191 2 on e pointe d ou t  tha t  "a s soo n a s 
remedia l  legislatio n i s attempted ,  th e force s o f 
monopol y sho w themselve s t o b e stronge r  tha n science , 
stronge r  tha n governor s o r  presidents. " 
Consequently ,  h e urge d tha t  "distastefu l  a s i t  may b e 
t o men o f  scienc e t o ente r  int o th e spher e o f 
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politics ,  th e lesso n whic h th e laborer s hav e bee n 
slowl y learning ,  tha t  th e need s o f  industr y receiv e 
no attentio n unti l  pushe d t o th e cente r  o f  th e 
politica l  arena ,  mus t  apparentl y b e take n home b y 
scienc e also."[27 ]  Assertin g tha t  th e enginee r  wa s 
"neede d i n politic s t o comba t  it s dishonest y an d 
slouchines s o f  though t  an d method, "  on e technica l 
write r  claime d tha t  "ou r  countr y call s fo r  suc h men 
and the y ar e neede d i n th e council s o f  th e nation . 
The businessma n ha s broke n int o th e preserve s o f  th e 
lawyer s i n legislativ e hall s an d administrativ e 
offices .  Why shoul d no t  th e "live-wire "  enginee r  b e 
ther e also ? Why shoul d h e no t  b e a  make r  o f 
policies ,  instea d o f  a  mer e technician ,  retaine d t o 
wor k disadvantageousl y unde r  th e directio n o f  th e 
imcompetent?"[28 ] 
Most  engineers ,  however ,  whil e agreein g tha t  th e 
professio n shoul d ac t  i n th e publi c interest ,  though t 
tha t  interes t  migh t  bette r  b e serve d b y a  les s 
partisa n an d potentiall y  les s divisiv e cours e o f 
action .  Addressin g a  join t  meetin g o f  th e founde r 
societies ,  calle d i n 190 9 t o discus s th e proble m o f 
conservation ,  on e speake r  asserte d tha t  "th e enginee r 
i s yea r  b y yea r  comin g int o mor e importan t  relatio n 
t o th e publi c a s it s truste d guid e o n som e o f  it s 
large r  matter s o f  welfare ,  an d i n orde r  t o maintai n 
thi s confidenc e an d gai n stil l  greate r  opportunit y 
fo r  doin g good ,  h e mus t  no t  joi n i n th e shoutin g 
unti l  h e ha s studie d int o th e merit s o f  bot h side s o f 
th e cas e an d mus t  the n b e steadfas t  t o common sens e 
and t o th e truth."[29 ]  A n electrica l  enginee r  tol d 
th e sam e meetin g tha t  "i n ou r  office s an d i n th e 
field ,  w e may b e retaine d properl y t o represen t  thi s 
or  tha t  specia l  interest ,  bu t  o n th e floor s o f  ou r 
engineerin g societie s ou r  prope r  attitud e i s tha t  o f 
th e man o f  scienc e intereste d solel y i n th e facts , 
thei r  causes ,  relations ,  an d consequences."[30 ]  T o 
many engineers ,  th e confine s o f  th e dignifie d an d 
scholarl y professiona l  meetin g marke d th e prope r 
bound s o f  publi c service .  Mos t  applaude d th e ide a 
tha t  conservatio n shoul d b e "kep t  ou t  o f  politics. " 
When th e movement  fo r  th e conservatio n o f 
natura l  resource s becam e a  publi c concer n i n th e 
sprin g o f  1908 ,  engineer s embrace d i t  a s a  familia r 
and constructiv e activity ,  on e whic h the y ha d alway s 
attempte d t o kee p i n min d eve n a s the y serve d th e 
corporat e exploiter s o f  thos e sam e resources .  A s 
servant s o f  thei r  ow n self-interest ,  thei r  employers , 
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and th e publi c a t  large ,  the y sa w i n th e movement  no t 
a threa t  t o an y on e o f  thes e but ,  o n th e contrary ,  a n 
importan t  concer n whic h i f  pursue d woul d ten d t o 
benefi t  al l  three.[31 ]  Ther e were ,  o f  course , 
certai n danger s involved .  Joh n Hay s Hammond late r 
fel t  tha t  afte r  190 8 bot h Interio r  Secretar y Jame s R . 
Garfiel d an d Giffor d Pincho t  wer e "overenthuslastic " 
and advocate d lockin g u p resource s fo r  th e future ,  a n 
"exaggerate d an d a  sentimenta l  vie w .  .  .  [which ] 
exactl y suite d th e crusadin g an d capriciou s spiri t  o f 
my frien d Pinchot."[32 ]  Some o f  th e supporter s o f 
th e movement  mad e uncomfortabl e bedfellow s fo r 
engineers .  Th e latter ,  i t  wa s hoped ,  woul d 
"prescrib e sane r  remedie s fo r  th e evils—whos e 
existenc e the y wil l  b e th e las t  t o deny—tha n eithe r 
th e politician s o r  th e irresponsible ,  anonymou s 
writer s i n th e publi c press."[33 ] 
The danger s o f  "gettin g int o politics "  wer e 
seldo m minimized ,  an d many engineer s professe d t o 
hav e a  greate r  fait h i n researc h an d educatio n tha n 
i n legislation .  Decryin g "ignoran t  an d sentimenta l 
altruism "  an d believin g tha t  "th e everlastin g 
multiplicatio n o f  statute s i s a  cryin g nuisanc e o f 
our  generation, "  on e enginee r  asserte d tha t  "i n my 
judgement ,  th e progressiv e educatio n o f  th e peopl e 
and th e stead y pressur e o f  economi c condition s wil l 
effec t  thi s resul t  [th e preventio n o f  waste] ,  a s a 
genera l  rule ,  bette r  tha n an y legislatio n ca n d o it. " 
The greates t  dange r  wa s "tha t  o f  hast y an d 
ill-considere d action ,  take n unde r  th e influenc e o f 
an ignoran t  thoug h well-meanin g publi c sentiment , 
rouse d o r  guided ,  i n to o many instances ,  b y selfis h 
interests."[34 ] 
The conservatio n movement  wa s a t  th e cru x o f  th e 
Progressiv e Er a no t  merel y becaus e Theodor e Roosevel t 
sai d so ,  bu t  mor e importantl y becaus e s o many o f  th e 
key thread s o f  th e perio d becam e tangle d there :  th e 
searc h fo r  order ,  th e gropin g fo r  a  ne w socia l  rol e 
by emergin g professionals ,  th e workin g ou t  o f  a  ne w 
way o f  governmen t  whic h woul d substitut e exper t 
administratio n fo r  politica l  battle ,  an d th e attemp t 
t o preserv e value s suitabl e t o a n olde r  tim e i n th e 
new technical-industria l  socia l  setting .  I t  wa s a 
movement  aide d an d abette d b y th e nation' s engineers , 
many o f  who m fel t  thes e ne w stirring s deepl y withi n 
thei r  ow n experience . 
The actua l  numbe r  o f  engineer s wh o wer e 
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concerne d wit h somethin g Giffor d Pincho t  woul d hav e 
calle d conservatio n wa s n o doub t  comparativel y small , 
eve n durin g th e year s 1908-1909 .  Thi s number , 
however ,  include d som e o f  th e mos t  articulat e an d 
influentia l  member s o f  th e profession .  A  grou p o f 
engineer s succeede d i n havin g th e professio n 
officiall y  represente d a t  th e Whit e Hous e Governor' s 
Conference ,  an d th e fou r  founde r  societie s met  bot h 
separatel y an d jointl y t o discus s th e question .  An d 
i f  no t  al l  engineer s expresse d themselve s o n th e 
subject ,  al l  ha d th e opportunit y t o rea d abou t  i t— W 
J McGee note d jubilantl y i n th e sprin g o f  190 8 tha t 
th e engineerin g publication s o f  th e natio n wer e 
givin g "larg e attention "  t o th e Whit e Hous e 
conference.[35 ] 
The associatio n o f  engineer s wit h th e 
conservatio n movement  wa s no t  a n unmixe d blessing . 
Call s fo r  mor e hard ,  scientifi c  dat a coul d b e use d t o 
dela y action.[36 ]  Hope s fo r  ne w invention s (suc h a s 
by-produc t  cok e oven s t o sav e coa l  tars )  coul d dul l 
th e deman d fo r  legislation .  Th e sometime s 
self-impose d limit s t o professiona l  competenc e coul d 
easil y fragmen t  th e effor t  an d militat e agains t  th e 
broa d system s approac h t o resourc e managemen t 
advocate d b y Pincho t  an d hi s colleagues .  On balanc e 
th e involvemen t  o f  engineer s wit h th e movement 
probabl y tende d t o mak e i t  mor e respectabl e an d mor e 
conservative .  Th e benedictio n o f  scienc e an d 
technolog y tende d t o giv e legitimac y t o th e concern , 
but  als o serve d t o obscur e (an d sometim e eve n 
denigrate )  th e fac t  tha t  th e basi c problem s wer e 
socia l  an d politica l  rathe r  tha n technological . 
Even a  cursor y revie w o f  th e engineerin g 
literatur e o f  ou r  ow n tim e indicate s a  wid e agreemen t 
betwee n th e concern s an d strategie s o f  th e 
Progressive-er a engineer s an d thos e o f  thei r 
colleague s today .  Fro m th e beginning s o f  th e 
environmenta l  movement  i n th e 1960 s t o th e present , 
technica l  expert s hav e expresse d th e sam e overarchin g 
fea r  o f  emotiona l  politic s an d th e sam e desir e t o 
transcen d tha t  dange r  wit h a  rationa l  appea l  t o 
facts .  No w a s then ,  th e demand s o f  th e profession , 
th e corporation s fo r  whic h the y typicall y act ,  an d o f 
societ y a t  larg e appea r  t o shar e a  nee d fo r  policie s 
embodyin g les s passio n an d mor e science . 
I n Februar y 1970 ,  writin g i n th e atmospher e o f 
th e upcomin g Eart h Da y an d th e shado w o f  th e Nationa l 
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Environmenta l  Protectio n Act ,  an d th e Ai r  Qualit y Ac t 
of  1967 ,  th e Executiv e Directo r  o f  th e America n 
Societ y o f  Civi l  Engineer s warne d tha t  "th e 
conservationist s wil l  d o wel l  t o se e tha t  th e 
engineer—an d especiall y th e civi l  engineer—i s 
indispensabl e t o environmenta l  development !  Ther e i s 
no othe r  disciplin e competen t  t o tak e hi s place. " 
Insistin g tha t  "i t  i s  tim e tha t  w e converte d 
pointless ,  inhibitiv e emotio n int o constructive , 
cooperativ e promotion, "  h e conclude d wit h th e 
challeng e "Builder s o f  th e environment ,  unite !  Ther e 
i s wor k t o b e done!"[37 ] 
As i n 1908 ,  professiona l  organization s turne d 
thei r  attentio n t o wha t  wa s shapin g u p a s on e o f  th e 
majo r  politica l  focuse s o f  th e decade .  Th e 20t h 
Annual  Nationa l  Engineer s Week celebratio n i n 
Februar y 197 0 spok e t o th e theme :  "Engineerin g .  .  . 
Environmenta l  Desig n fo r  th e 1970s."[38 ]  I n May th e 
America n Institut e o f  Chemica l  Engineer s organize d a 
new Environmenta l  Divisio n to ,  amon g othe r  things , 
"furthe r  th e applicatio n o f  chemica l  engineerin g i n 
th e environmenta l  field."[39 ] 
Specifi c  applicatio n ra n fro m th e bizarre , 
throug h th e theatrical ,  t o th e practical .  I n Januar y 
1970 th e physicis t  Edwar d Telle r  urge d tha t  th e 
governmen t  "expan d th e Plowshar e program "  an d us e 
atomi c bomb s t o "mak e th e worl d cleaner" . 
Specifically ,  h e ha d i n min d th e creatio n o f  larg e 
undergroun d storag e cavern s alon g th e Eas t  Coas t  fo r 
everythin g fro m garbag e t o natura l  gas.[40 ]  I n Apri l 
1969 th e Sout h Texa s Sectio n o f  th e America n 
Institut e o f  Chemica l  Engineer s advertise d wha t  i t 
calle d a  "Pollutio n Solution "  t o a  loca l  wat e 
problem :  firs t  a  publi c demonstratio n wa s stage d t o 
sho w tha t  a  wast e produc t  o f  a  nearb y mil l  woul d 
clarif y murk y waters ,  the n i t  wa s planne d t o dump a 
whol e truckloa d directl y int o a  pollute d nearb y 
bayou .  I t  wa s note d tha t  thi s demonstratio n ha d 
severa l  "salutar y effects" :  "Primarily ,  th e effort s 
shoul d resul t  i n a  significan t  improvemen t  o n th e 
loca l  level ,  an d th e communit y wil l  b e th e 
beneficiary .  Th e chemica l  engineers ,  an d th e AIChE , 
ar e bein g viewe d i n a  different ,  an d muc h mor e 
favorable ,  ligh t  becaus e o f  th e publicit y generate d 
by th e committee .  Finally ,  a  wast e wil l  b e converte d 
int o a  usefu l  entity ;  a  no t  unusua l  occurrenc e i n th e 
chemica l  industry."[41 ] 
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More significantly ,  i t  wa s reporte d i n 197 7 tha t 
as a  resul t  o f  th e environmenta l  movement  i n general , 
and th e 197 2 Federa l  Wate r  Pollutio n Contro l  Ac t  i n 
particular ,  th e onc e technologically-backwar d pape r 
industr y wa s startin g t o hir e a  larg e numbe r  o f 
engineer s t o desig n pollution-contro l  devices .  Th e 
pape r  industr y i s als o a  prim e exampl e o f  th e wa y i n 
whic h corporation s wer e benefitte d b y 
environmentalll y  inspire d improvement s i n engineerin g 
utilization .  Initially ,  b y raisin g th e cos t  o f  doin g 
business ,  th e regulation s als o raise d th e barrier s t o 
entr y b y potentia l  ne w competitors .  Th e antiqu e 
workin g o f  th e industry ,  onc e characterize d b y boo m 
and bus t  competitio n betwee n famil y dominate d firms , 
was transforme d b y ne w capital ,  management ,  an d 
engineerin g talent .  Th e latter ,  brough t  i n initiall y 
t o desig n pollutio n devices ,  staye d t o revolutioniz e 
th e entir e paper-makin g process .  Recover y o f 
byproduct s wa s particularl y important ,  an d b y th e 
mid-70 s Georgia-Pacifi c  kraf t  pape r  mill s  wer e no t 
onl y producin g fift y percen t  o f  thei r  ow n fue l 
requirements ,  bu t  als o chlorine ,  causti c soda , 
poly-vina l  chloride ,  drillin g muds ,  fee d binders , 
swimmin g poo l  chlorine ,  waterproo f  an d phenoli c 
glues ,  sunta n lotion ,  plasti c containers ,  a 
detergent ,  an d furnitur e polish .  Th e journa l  Ne w 
Enginee r  chronicle d thi s stor y i n a n articl e titled , 
"How th e Environmentalist s Di d th e Pape r  Industr y a 
Bi g Favor."[42 ]  I t  wa s anothe r  exampl e o f  engineer s 
doin g wel l  b y doin g good . 
Finally ,  toda y a s i n th e Progressiv e Era ,  th e 
servic e ethi c o f  th e engineerin g professio n run s 
throug h al l  o f  th e rhetori c o f  environmenta l  concern . 
The publi c welfar e is ,  i n th e las t  analysis ,  th e 
forma l  an d officia l  goa l  o f  engineerin g practice . 
Analyzin g th e probabl e impac t  o f  th e ne w Reaga n 
administration ,  a  chemica l  industr y representativ e 
used th e page s o f  Chemica l  Engineerin g Progres s t o 
remin d it s reader s tha t  th e nation' s court s ha d foun d 
tha t  professionalis m i s "specia l  knowledg e i n th e 
art s an d sciences ;  practica l  applicatio n o f  suc h 
learnin g an d knowledg e i n advising ,  guiding ,  o r 
servin g th e interes t  an d welfar e o f  other s a s 
distinguishe d fro m self. "  Echoin g a  lamen t  hoar y 
wit h age ,  h e decrie d th e tendenc y o f  engineer s t o 
hid e thei r  ligh t  unde r  bushels.[43 ]  I n 197 0 th e the n 
presiden t  o f  th e America n Institut e o f  Chemica l 
Engineer s urge d hi s colleague s t o ge t  int o th e publi c 
aren a fo r  th e publi c good .  "Conservatio n an d urba n 
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renewa l  groups, "  h e wrote ,  "shoul d welcom e th e 
knowledgeabl e ai d o f  th e chemica l  engineer .  I n 
fact, "  h e added ,  "th e chemica l  engineer' s trainin g i n 
collectin g data ,  assessin g alternatives ,  an d settlin g 
fo r  th e mos t  feasibl e solutio n t o a  proble m ca n b e 
usefu l  i n many comple x situations .  Bu t  who—asid e 
fro m thei r  wives—wil l  lear n t o appreciat e chemica l 
engineer s unles s w e spea k out?"[44 ]  Th e vic e 
presiden t  fo r  publi c affair s o f  Shel l  la y dow n th e 
challenge :  "You ,  a s a  member  o f  a  respecte d 
professiona l  society ,  ca n ad d tha t  dimensio n o f 
credibilit y  an d balanc e t o th e decision-makin g 
proces s tha t  give s societ y th e ver y bes t  chanc e o f 
comin g u p wit h workabl e law s an d regulations."[45 ] 
Even th e ol d notio n o f  salvatio n throug h inventio n 
was duste d off.[46 ] 
The implicatio n tha t  th e Shel l  corporatio n woul d 
be willin g t o b e guide d b y unbiase d scientifi c  fact s 
rathe r  tha n profit-maximizin g strategie s underla y th e 
specia l  appea l  o f  bot h th e conservatio n an d th e 
environmenta l  movement s fo r  engineers .  Concerne d a t 
onc e wit h enhancin g thei r  ow n occupationa l  status , 
servin g thei r  employers ,  an d behavin g i n a 
professionalll y  responsibl e wa y towar d th e publi c a t 
large ,  the y sa w i n th e environmenta l  issu e a n 
opportunit y t o serv e al l  thre e need s wit h a  minimu m 
of  conflict .  Suc h a  hope ,  however ,  hinge d o n th e 
continue d tendenc y o f  American s t o loo k fo r  technica l 
solution s t o politica l  problems—o r  mor e accurately , 
t o redefin e socia l  problem s a s technica l  one s s o a s 
t o eliminat e o r  disguis e politica l  choices . 
Throughou t  thi s centur y engineer s hav e reacte d t o 
conservatio n an d environmenta l  crise s o n th e basi s o f 
need s burie d dee p i n th e structur e o f  thei r 
profession .  Bot h th e ideolog y an d th e economic s o f 
thei r  situatio n le d the m t o welcom e refor m 
movements—so lon g a s the y wer e define d i n thei r  ow n 
term s an d le d b y thei r  ow n kind . 
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COMMENT:  CONSERVATION AND ENVIRONMENTAL MOVEMENTS I N 
THE UNITE D STATES 
Ronal d C .  Tobe y 
Universit y o f  California ,  Riversid e 
I n thei r  papers ,  "Th e Women o f  th e Progressiv e 
Conservatio n Crusade, "  an d "Conservation , 
Environmentalism ,  an d th e Engineers, "  Professor s 
Merchan t  an d Pursel l  wide n th e spectru m o f 
participant s i n th e conservatio n movement  prio r  t o 
Worl d War  I .  Women activel y participate d i n th e 
lobbyin g tha t  le d t o fores t  conservation ,  t o th e 
exten t  tha t  Professo r  Merchan t  boldl y suggest s tha t 
thei r  participatio n wa s crucia l  t o th e preservatio n 
of  a  numbe r  o f  specific ,  threatene d sites ,  includin g 
Niagar a Fall s an d th e Calavera s Grove ,  an d t o 
protectio n o f  endangere d bir d species .  Professo r 
Pursel l  remind s u s tha t  engineers ,  wh o ideologicall y 
shunne d politica l  involvement ,  als o supporte d 
conservation ,  espousin g th e self-servin g vie w tha t 
onl y engineer s coul d properl y mak e th e technica l 
decision s necessar y fo r  efficiency .  Bot h historian s 
perceiv e manifes t  an d laten t  goal s i n th e activitie s 
of  thei r  subjects .  Women wer e move d t o conservation , 
not  simpl y a s par t  o f  thei r  rol e a s guardian s o f 
cultur e consumption ,  a s othe r  historian s hav e 
indicated ,  bu t  fo r  th e indirec t  purpos e o f  protectin g 
somewhat  traditiona l  value s o f  womanhood ,  th e home , 
and th e child .  Engineer s sa w th e conservatio n 
movement  a s a  vehicl e o f  professiona l  advancement , 
bringin g decision-makin g an d managemen t  powe r  t o 
engineers . 
Professor s Merchan t  an d Pursel l  analyz e th e 
ideolog y an d behavio r  o f  women an d th e engineer s wit h 
th e explici t  definition s o f  politica l  role s provide d 
by th e women an d engineer s themselve s i n explanatio n 
of  thei r  ow n activities .  Whil e bot h historian s ar e 
awar e tha t  thes e definition s wer e ideological ,  the y 
do no t  develo p a  critica l  framewor k fo r  thei r 
examination ;  consequently ,  the y ar e unabl e t o relat e 
th e activitie s o f  thes e participant s i n conservatio n 
t o a  broa d understandin g o f  moder n politica l 
processes .  Professor s Merchan t  an d Pursel l  cit e 
Samuel  P .  Hays' s Gospe l  o f  Efficienc y a s settin g 
th e standar d interpretatio n o f  th e conservatio n 
movement .  Ironically ,  the y d o no t  avai l  themselve s 
of  Hays' s ful l  interpretatio n o f  post-Civi l  War 
politics .  Hi s vie w ha s bee n a  majo r  influenc e i n th e 
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historica l  professio n leadin g t o a  ne w understandin g 
of  th e emergenc e o f  contemporar y liberalism .  Hay s 
perceive s post-Civi l  War  industrialis m a s a n 
explosiv e forc e tha t  shattere d traditiona l  social , 
economic ,  an d politica l  structures ,  requirin g th e 
creatio n o f  ne w institution s t o serv e th e need s o f 
nationa l  manufacturin g corporation s an d financ e 
capitalism .  Th e national ,  two-part y politica l 
system ,  base d o n electora l  politics ,  wa s no t  suite d 
t o thei r  requirements .  A  ne w politica l  proces s buil t 
aroun d th e lobb y wa s developed .  I t  i s  importan t  t o 
see tha t  th e interest-grou p lobb y wa s a  politica l 
institution ,  despit e th e ideologica l  repugnanc e o f 
electora l  partie s towar d th e ne w constituencie s i n 
th e conservatio n movement ,  fo r  example .  Th e lobb y 
was symptomati c o f  th e shif t  o f  politic s fro m th e 
contest s o f  mass-suffrag e politica l  partie s t o 
interes t  group s workin g outsid e th e schedul e o f 
periodi c elections . 
Hays' s interpretatio n coincide s wit h th e 
prevailin g approac h t o moder n liberalis m o f 
contemporar y politica l  scientists .  Theodor e Lowi , 
fo r  instance ,  whos e work ,  Th e En d o f  Liberalism , 
has bee n powerfull y influentia l  withi n th e politica l 
scienc e discipline ,  describe s pluralisti c America n 
governmen t  a s "interes t  grou p liberalism. "  Interes t 
grou p liberalis m i s characterize d b y administrativ e 
processe s conducte d b y agencie s operatin g wit h 
delegate d authority ,  rathe r  tha n b y electora l  o r 
part y processes .  Busines s an d governmen t  (term s 
whose continue d us e belie s antiquate d meanings )  ac t 
i n partnershi p t o manag e th e economy .  No t  statutor y 
law ,  bu t  "policy, "  i s  th e typica l  resul t  o f  th e 
politica l  activit y o f  thi s partnership .  Of  course , 
thi s partnershi p i s exemplifie d i n th e relationshi p 
betwee n governmen t  an d th e othe r  majo r 
interest-groups ,  suc h a s consumers ,  farmers ,  labor , 
and th e poor ,  whic h manag e subsector s o f  th e America n 
politica l  economy . 
Withi n thi s large r  interpretiv e framework ,  th e 
conservatio n movement  prio r  t o Worl d War  I  i s  t o b e 
viewe d a s on e politica l  expressio n o f  th e 
reorganizatio n o f  America n politic s fro m classica l 
liberalis m t o interes t  grou p liberalism .  Althoug h 
participant s i n th e conservatio n movement  a t  th e tim e 
frequentl y viewe d conservatio n a s a n end-in-itself , 
tha t  is ,  a s a  value ,  o r  trie d t o rid e i t  fo r  thei r 
own,  narrowl y define d purposes ,  a s di d th e engineers , 
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th e movement  wa s bu t  on e exampl e o f  th e wa y th e 
large r  politica l  proces s changed .  Th e historica l 
fit s  an d start s o f  politica l  reorganizatio n 
manifeste d themselve s a s irregula r  phenomen a calle d 
"issues. "  Bu t  "issues "  wer e irregula r  onl y whe n 
viewe d fro m th e perspectiv e o f  electora l  politic s 
base d o n periodi c polls ;  viewe d fro m th e perspectiv e 
of  th e emergin g administrativ e state ,  conservatio n 
was mad e a n issu e a s a  norma l  par t  o f  th e symboli c 
means b y whic h group s identifie d thei r  interests , 
compete d t o hav e thei r  agend a place d befor e th e 
administrativ e agencie s (indeed ,  define d th e notio n 
of  a n administrativ e agenc y agenda) ,  an d determine d 
th e subsector s o f  th e America n econom y t o b e 
administere d b y differen t  interes t  group-governmenta l 
partnerships .  Thes e interes t  grou p activitie s ar e 
not  externa l  t o politics ;  the y ar e th e mod e o f 
politic s i n ou r  century .  Hence ,  bot h Professor s 
Merchan t  an d Pursel l  ar e misguide d whe n the y accep t 
thei r  subjects '  self-definitio n o f  thei r  activitie s 
as outsid e politic s (i n th e cas e o f  engineers )  o r  a s 
exemplifyin g th e traditiona l  two-spher e worl d tha t 
relegate d women t o "education. "  Women may hav e bee n 
exclude d fro m participatio n i n votin g an d engineer s 
may hav e disdaine d part y politics ,  bu t  bot h group s 
wer e political ,  an d participate d i n th e dominan t  mod e 
of  twentiet h centur y politics .  Women may hav e 
expresse d a  "conservative "  ideolog y an d engineer s may 
hav e expresse d traditiona l  fait h i n "education "  an d 
"research, "  bu t  thes e expression s wer e mer e symbolli c 
moralism .  The y di d no t  describ e th e activitie s o r 
politica l  interest s o f  th e groups . 
When w e appl y a  broa d understandin g o f  th e 
evolutio n o f  wester n liberalis m t o th e subject s o f 
Professo r  Merchant' s an d Professo r  Pursell' s  papers , 
a reseac h progra m suggest s itself .  Regardin g 
Professo r  Merchant' s femal e conservationists ,  w e 
need ,  firs t  o f  all ,  t o identif y thei r  operationa l 
interes t  (i n distinctio n t o rhetorica l  interest )  i n 
conservation .  Professo r  Merchan t  i s no t  persuasiv e 
when sh e argue s tha t  th e women sough t  t o conserv e th e 
value s o f  home ,  womenhood ,  an d th e child .  Ho w coul d 
destructio n o f  scener y i n th e Californi a mountain s 
imperi l  fa r  distant ,  sociall y segregate d home s o f 
presumabl y uppe r  middle-clas s ladies ? Th e 
operationa l  interes t  o f  thes e politicall y activ e 
women ca n b e determine d onl y followin g a n extensiv e 
prosopographica l  analysi s o f  thei r  associationa l 
network .  We need ,  second ,  a  detaile d examinatio n o f 
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th e women' s activit y a s expression s o f  a n interes t 
group .  I t  i s  no t  enoug h t o kno w tha t  the y writ e 
letter s an d signe d petitions .  What  wa s th e contex t 
withi n whic h thes e letter s an d petition s wer e 
receive d i n th e department s o f  interio r  an d 
agricultur e an d legislativ e offices ? Ho w di d thi s 
activit y effectivel y se t  a n administrativ e agend a o r 
redistribut e acces s t o polic y makers ? What  mad e 
thei r  ideologica l  claim s legitimat e an d th e claim s o f 
othe r  group s no t  legitimate ? 
We nee d similarl y t o reinterpre t  Professo r 
Pursell' s  subjec t  withi n a  broa d framework .  What 
made th e engineers '  rol e s o importan t  tha t  the y coul d 
convinc e administrativ e agencie s o f  thei r  clai m tha t 
an amora l  rationa l  calculu s o f  efficienc y ough t  t o b e 
substitute d fo r  th e value-conflic t  o f  partisa n 
partie s i n guidin g conservatio n decisions ? What  wa s 
th e relationshi p o f  thes e engineer s t o othe r 
technica l  group s i n th e manageria l  infrastructur e o f 
turn-of-the-centur y capitalism ,  al l  o f  who m espouse d 
claim s concernin g rationa l  knowledg e simila r  t o th e 
engineers ? 
One o f  th e signa l  feature s o f  interest-grou p 
liberalis m i s th e replacemen t  o f  free-marke t 
capitalis m b y a  dualisti c structur e o f  privat e 
management  an d publi c managemen t  (wit h th e familia r 
partnershi p o f  busines s an d governmen t  expresse d i n 
th e polic y process) .  Cost s an d benefit s i n th e ne w 
politica l  econom y ar e administered ,  rathe r  tha n bein g 
determine d b y a  free-marke t  pric e mechanism . 
Historian s hav e recentl y begu n t o delineat e th e 
emergenc e o f  th e technical-manageria l  infrastructur e 
i n industria l  an d transportatio n corporation s 
followin g th e Civi l  War .  I n certai n areas ,  suc h a s 
utilit y  regulation ,  th e privat e an d publi c managemen t 
system s wer e closel y intertwined .  Professo r 
Pursell' s  pape r  point s t o on e o f  th e majo r  researc h 
need s regardin g th e engineerin g componen t  o f  thi s 
personne l  infrastructure .  What  structura l  need s i n 
th e politica l  econom y le d t o th e functiona l 
definitio n o f  th e engineer s a t  th e tur n o f  th e 
centur y (o f  whic h engineerin g participatio n i n th e 
conservatio n movement  wa s a  politica l  expression )  , 
and--t o complet e th e question—wha t  shif t  i n 
structura l  need s le d t o th e breakdow n o f  thi s 
functiona l  definitio n o f  engineerin g i n th e 1920s , 
wit h th e consequentia l  chang e i n th e politica l 
expressio n o f  engineers ? Thi s questio n ca n probabl y 
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be answered ,  again ,  onl y wit h th e ai d o f 
prosopographica l  analysi s o f  associationa l  an d 
employmen t  network s throug h whic h th e infrastructur e 
worked .  A s w e answe r  thes e empirica l  questions ,  w e 
wil l  bette r  understan d th e genesis ,  timing , 
definition ,  an d functio n o f  majo r  issues ,  suc h a s 
conservation ,  a t  th e tur n o f  th e centur y an d th e rol e 
of  constituen t  interes t  group s i n them . 
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FROM CONSERVATION T O ENVIRONMENT:  ENVIRONMENTAL 
POLITIC S I N TH E UNITE D STATES SINC E WORLD WAR I I 
Samuel  P .  Hay s 
Universit y o f  Pittsburg h 
The historica l  significanc e o f  th e ris e o f 
environmenta l  affair s i n th e Unite d State s i n recen t 
decade s lie s i n th e change s whic h hav e take n plac e i n 
America n societ y sinc e Worl d War  II .  Importan t 
antecedant s o f  thos e changes ,  t o b e sure ,  ca n b e 
identifie d i n earlie r  year s a s "background " 
condition s o n th e orde r  o f  historica l  forerunners . 
But  th e intensit y an d force ,  an d mos t  o f  th e 
substantiv e directio n o f  th e ne w environmenta l  socia l 
and politica l  phenomeno n ca n b e understoo d onl y 
throug h th e massiv e change s whic h occurre d afte r  th e 
end o f  th e War—and no t  jus t  i n th e Unite d State s bu t 
throughou t  advance d industria l  societies . 
Such i s th e argumen t  o f  thi s paper .  I  wil l 
identif y a  variet y o f  way s i n whic h on e ca n 
distinguis h th e ol d fro m th e new ,  th e pre -  fro m th e 
post-War ,  an d sequentia l  change s withi n th e decade s 
of  th e Environmenta l  Er a themselves .  My argumen t 
wil l  emphasiz e chang e rathe r  tha n continuity .  I n 
historica l  analyse s we ar e constantl y force d t o cop e 
wit h th e proble m o f  sortin g ou t  th e strand s o f 
continuou s evolutio n fro m th e discontinuitie s whic h 
mark ne w directions .  When w e ar e clos e t o a  broa d 
socia l  an d politica l  change ,  displayin g element s o f 
what  we cal l  socia l  movements ,  w e ofte n depar t  fro m 
tha t  tas k b y a  temptatio n t o ferre t  ou t  "roots "  i n 
orde r  t o giv e historica l  meanin g an d significanc e t o 
them .  S o i t  i s  wit h th e "environmenta l  movement. " 
Her e I  prefe r  a  large r  view ,  shape d b y th e 
overarchin g historica l  proble m o f  identifyin g 
pattern s o f  continuit y an d change .  Wher e d o 
environmenta l  affair s fi t  i n thos e large r  pattern s o f 
evolutio n i n 20t h centur y America n societ y an d 
politics ? I n my vie w tha t  "fit "  lie s i n a n emphasi s 
on th e massiv e change s i n Americ a afte r  Worl d War  I I 
and o n th e War  itsel f  a s a  historica l  dividin g point . 
The Conservatio n an d Environmenta l  Impulse s 
Prio r  t o Worl d War  II ,  befor e th e ter m 
"environment "  wa s hardl y used ,  th e dominan t  them e i n 
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conservatio n emphasize d physica l  resources ,  thei r 
more efficien t  us e an d development .  Th e rang e o f 
emphasi s evolve d fro m wate r  an d forest s i n th e lat e 
19t h an d earl y 20t h centuries ,  t o gras s an d soil s an d 
game i n th e 1930s .  I n al l  thes e field s o f  endeavo r 
ther e wa s a  common concer n fo r  th e los s o f  physica l 
productivit y represente d b y waste .  Th e threa t  t o th e 
futur e whic h tha t  "misuse "  implie d coul d b e correcte d 
throug h "sound "  o r  efficien t  management .  Henc e i n 
eac h fiel d ther e aros e a  managemen t  syste m whic h 
emphasize d a  balancin g o f  immediat e i n favo r  o f  mor e 
long-ru n production ,  th e coordinatio n o f  factor s o f 
productio n unde r  centra l  managemen t  scheme s fo r  th e 
greates t  efficiency .  Al l  thi s i s a  chapte r  i n th e 
histor y o f  productio n rathe r  tha n o f  consumption ,  an d 
of  th e wa y i n whic h manager s organize d productio n 
rathe r  tha n th e wa y i n whic h consumer s evolve d idea s 
and actio n ami d th e genera l  public . 
Enough ha s alread y bee n writte n abou t  th e 
evolutio n o f  multiple-purpos e rive r  developmen t  an d 
sustained-yiel d forestr y t o establis h thei r  rol e i n 
thi s contex t  o f  efficien t  managemen t  fo r  commodit y 
production.[1 ]  Bu t  perhap s a  fe w mor e word s coul d b e 
added fo r  thos e resource s whic h cam e t o publi c 
attentio n afte r  Worl d War  I . 
Amid th e concer n abou t  soi l  erosion ,  fro m bot h rai n 
and wind ,  th e majo r  stres s la y i n warning s abou t  th e 
los s o f  agricultura l  productivity .  What  ha d take n 
year s t o buil d u p ove r  geologi c tim e no w wa s 
threatene d wit h destructio n b y short-ter m practices . 
The soi l  conservatio n progra m inaugurate d i n 193 3 
gav e ris e t o a  full-scal e attac k o n erosio n problem s 
whic h wa s carrie d ou t  ami d almos t  inspire d religiou s 
fervor.[2 ]  I n th e Taylo r  Grazin g Ac t  o f  193 4 th e 
nation' s grazin g land s i n th e West  wer e single d ou t 
as a  specia l  cas e o f  deterioratin g productivity ;  i t 
set  i n motio n a  long-ter m driv e t o reduc e stockin g 
level s an d thereb y permi t  recover y o f  th e range .  [3 ] 
Als o durin g th e 1930s ,  scientifi c  game managemen t 
came int o it s ow n wit h th e Pittman-Robertso n Ac t  o f 
1936 whic h provide d funds.[4 ]  Thi s involve d concept s 
much aki n t o thos e i n forestry ,  i n whic h productio n 
and consumptio n o f  gam e woul d b e balance d i n suc h a 
fashio n s o a s no t  t o outru n foo d resource s an d henc e 
sustai n a  continuou s yield . 
Perhap s th e mos t  significan t  vantag e poin t  fro m 
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whic h t o observ e th e common processe s a t  wor k i n 
thes e varie d resourc e affair s wa s th e degre e t o whic h 
resourc e manager s though t  o f  themselve s a s engage d i n 
a common venture .  I t  wa s no t  difficul t  t o brin g int o 
th e overal l  concep t  o f  "natura l  resources "  th e 
management  o f  forest s an d waters ,  o f  soil s an d 
grazin g lands ,  an d o f  game .  Stat e department s o f 
"natura l  resources "  emerged ,  suc h a s i n Michigan , 
Wisconsi n an d Minnesota ,  an d som e universit y 
department s o f  forestr y becam e department s o f  natura l 
resources—al l  thi s a s th e ne w emphase s o n soil s an d 
game wer e adde d t o th e olde r  one s o n forest s an d 
waters.[5 ]  B y th e tim e o f  Worl d War  I I  a  comple x o f 
professional s ha d com e int o being ,  wit h a  stron g 
focu s o n managemen t  a s thei r  common task ,  o n th e 
organizatio n o f  applie d knowledg e abou t  physica l 
resource s s o a s t o sustai n outpu t  fo r  give n 
investment s o f  inpu t  unde r  centralize d managemen t 
direction .  Thi s entaile d a  common conceptio n o f 
"conservation "  an d a  common focu s o n "renewabl e 
resources, "  ofte n withi n th e rubri c o f  advocatin g 
"wis e use "  unde r  th e directio n o f  professiona l 
experts.[6 ] 
Durin g thes e year s anothe r  an d altogethe r 
differen t  stran d o f  activit y als o dre w upo n th e ter m 
"conservation "  t o clas h wit h th e thrus t  o f  efficien t 
commodit y management .  Toda y w e frequentl y labe l  i t 
wit h th e ter m "preservation "  a s w e see k t o 
distinguis h betwee n th e theme s o f  efficien t 
developmen t  symbolize d b y Glffor d Pincho t  an d natura l 
environmen t  managemen t  symbolize d b y Joh n Muir . 
Thos e concerne d wit h nationa l  park s an d th e late r 
wildernes s activitie s ofte n use d th e ter m 
"conservation "  t o describ e wha t  the y wer e about .  I n 
th e Sierr a Clu b th e "conservatio n committees "  too k u p 
th e organization' s politica l  actio n i n contras t  wit h 
it s outings .  An d thos e wh o forme d th e Nationa l  Park s 
Associatio n an d late r  th e Wildernes s Societ y coul d 
readil y thin k o f  themselve s a s conservationists , 
strugglin g t o defin e th e ter m quit e differentl y tha n 
di d thos e i n th e real m o f  efficien t  management .  Eve n 
afte r  th e adven t  o f  th e ter m "environment "  thes e 
group s continue d t o identif y themselve s a s 
"conservationists "  suc h a s i n th e Leagu e o f 
Conservatio n Voters ,  especiall y whe n the y wishe d t o 
dra w togethe r  th e theme s o f  natura l  environmen t  land s 
and environmenta l  protection .  Th e Nationa l  Park s 
Associatio n sough t  t o hav e th e bes t  o f  bot h th e ol d 
and th e ne w whe n i t  rename d it s publication ,  Th e 
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Nationa l  Park s an d Conservatio n Magazine :  Th e 
Environmenta l  Journal .  [7 ] 
Prio r  t o Worl d War  I I  th e natura l  environmen t 
movement  mad e som e significan t  gains .  On e think s 
especiall y o f  th e wa y i n whic h Pincho t  wa s blocke d 
fro m absorbin g th e nationa l  park s unde r  hi s directio n 
i n th e firs t  decad e o f  th e centur y an d then ,  ove r  hi s 
objections ,  advocate s o f  natura l  environmen t  value s 
succeede d i n establishin g th e Nationa l  Par k Servic e 
i n 1916 .  The n ther e wa s th e ensuin g struggl e o f 
severa l  decade s i n whic h a n aggressiv e Par k Servic e 
was abl e t o engag e th e Fores t  Servic e i n a  contes t 
fo r  contro l  o f  lan d an d o n many occasion s won .  On e 
of  th e bes t  describe d o f  thes e event s concern s th e 
establishmen t  o f  th e Olympi c Nationa l  Par k i n 1937 ,  a 
forme r  nationa l  monument  unde r  Fores t  Servic e 
jurisdictio n unti l  Frankli n D .  Roosevel t  transferre d 
al l  th e monument s t o th e Par k Servic e i n Jun e o f 
1933 ;  i n 193 7 i t  wa s expande d b y th e additio n o f 
considerabl e acreag e fro m th e surroundin g nationa l 
forest.[8 ]  Despit e al l  this ,  however ,  th e them e o f 
management  efficienc y i n physica l  resourc e 
developmen t  dominate d th e scen e prio r  t o Worl d War  I I 
and natura l  environmen t  program s continue d t o pla y a 
subordinat e role . 
Afte r  th e War  a  massiv e turnabou t  o f  historica l 
force s too k place .  Th e comple x o f  specialize d field s 
of  efficien t  managemen t  o f  physica l  resource s 
increasingl y cam e unde r  attac k ami d a  ne w 
"environmental "  thrust .  I t  containe d varie d 
components .  On e wa s th e furthe r  elaboratio n o f  th e 
outdoo r  recreatio n an d natura l  environmen t  movement s 
of  pre-War ,  a s reflecte d i n th e Wildernes s Ac t  o f 
1964 ,  th e Wil d an d Sceni c River s Ac t  o f  1968 ,  an d th e 
Nationa l  Trail s Ac t  o f  th e sam e year ,  an d furthe r 
legislatio n an d administrativ e actio n o n throug h th e 
1970s .  Bu t  ther e wer e othe r  strand s eve n les s roote d 
i n th e past .  Th e mos t  extensiv e wa s th e concer n fo r 
environmenta l  pollution ,  o r  "environmenta l 
protection "  a s i t  cam e t o b e calle d i n technica l  an d 
manageria l  circles .  Whil e smolderin g i n varie d an d 
divers e way s i n thi s o r  tha t  settin g fro m many year s 
before ,  thi s concer n burs t  fort h t o nationa l 
prominenc e i n th e mid-1960 s an d especiall y i n ai r  an d 
wate r  pollution .  An d ther e wa s th e decentralis t 
thrust ,  th e searc h fo r  technologie s o f  smalle r  an d 
more huma n scal e whic h complemen t  rathe r  tha n dwar f 
th e mor e immediat e huma n setting .  On e ca n fin d 
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decentralis t  ideologie s an d eve n affirmation s o f 
smaller-scal e technologie s i n earlie r  years ,  suc h a s 
tha t  inspire d b y Ralp h Borsod i  no t  lon g befor e Worl d 
War  II.[9 ]  Bu t  th e intensit y an d directio n o f  th e 
driv e o f  th e 1970 s wa s o f  a  vastl y differen t  order . 
The searc h fo r  a  "sens e o f  place, "  fo r  a  contex t  tha t 
i s  mor e manageabl e intellectuall y an d emotionall y 
ami d th e escalatin g pac e o f  siz e an d scal e ha d no t 
made it s mar k i n earlie r  year s a s i t  di d i n th e 1970 s 
t o shap e broa d pattern s o f  huma n though t  an d action . 
One o f  th e mos t  strikin g difference s betwee n 
thes e post-Wa r  environmenta l  activities ,  i n contras t 
wit h th e earlie r  conservatio n affairs ,  wa s thei r 
socia l  roots .  Earlie r  on e ca n fin d littl e i n th e wa y 
of  broa d popula r  suppor t  fo r  th e substantiv e 
objective s o f  conservation ,  littl e "movement " 
organization ,  an d scant y evidenc e o f  broadl y share d 
conservatio n values .  Th e driv e cam e fro m th e to p 
down,  fro m technica l  an d manageria l  leaders .  I n th e 
1930 s on e ca n detec t  a  mor e extensiv e socia l  bas e fo r 
soi l  conservation ,  an d especiall y fo r  ne w gam e 
management  programs .  But ,  i n shar p contrast ,  th e 
Environmenta l  Er a displaye d demand s fro m th e 
grass-roots ,  demand s tha t  ar e wel l  charte d b y th e 
innumerabl e citize n organization s an d studie s o f 
publi c attitudes .  On e o f  th e majo r  theme s o f  thes e 
late r  year s i n fact ,  wa s th e tensio n tha t  evolve d 
betwee n th e environmenta l  publi c an d th e 
environmenta l  managers ,  a s impulse s arisin g fro m th e 
publi c clashe d wit h impulse s arisin g fro m management . 
Thi s wa s no t  a  ne w stag e o f  publi c activit y pe r  se , 
but  o f  ne w value s a s well .  Th e widesprea d expressio n 
of  socia l  value s i n environmenta l  actio n mark s of f 
th e environmenta l  er a fro m th e conservatio n years . 
I t  i s  usefu l  t o thin k abou t  thi s a s th e 
interactio n betwee n tw o set s o f  historica l  forces , 
one olde r  tha t  wa s associate d wit h large-scal e 
management  an d technology ,  an d th e othe r  newe r  tha t 
reflecte d ne w type s o f  publi c value s an d demands.[10 ] 
The ter m "environment "  i n contras t  wit h th e earlie r 
ter m "conservation "  reflect s mor e precisel y th e 
innovation s i n values .  Th e technologie s wit h whic h 
thos e value s clashe d i n th e post-Wa r  years ,  however , 
wer e closel y aligne d i n spiri t  an d historica l  root s 
wit h earlie r  conservatio n tendencies ,  wit h ne w stage s 
i n th e evolutio n fro m th e earlie r  spiri t  o f 
scientifi c  managemen t  o f  whic h conservatio n ha d bee n 
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an integra l  part .  A  significan t  elemen t  o f  th e 
historica l  analysis ,  therefore ,  i s  t o identif y th e 
point s o f  tensio n i n th e Environmenta l  Er a betwee n 
th e ne w stage s o f  conservatio n a s efficien t 
management ,  a s i t  becam e mor e highl y elaborated ,  an d 
th e newl y evolvin g environmenta l  concern s whic h 
displaye d a n altogethe r  differen t  thrust .  Conflict s 
betwee n olde r  "conservation "  an d newe r  "environment " 
hel p t o identif y th e natur e o f  th e change . 
One se t  o f  episode s i n thi s tensio n concerne d 
th e rejectio n o f  multiple-purpos e rive r  structure s i n 
favo r  o f  fre e flowin g rivers ;  her e wa s a  direc t  cas e 
of  irreconcilabl e objectives ,  on e stemmin g fro m th e 
conservatio n era ,  an d anothe r  inheren t  i n th e ne w 
environmenta l  era .  Ther e wer e case s galore .  Bu t 
perhap s th e mos t  dramati c one ,  whic h pinpoint s th e 
watershe d betwee n th e ol d an d th e new ,  involve d 
Hell' s  Canyo n o n th e Snak e Rive r  i n Idaho.[11 ]  Fo r 
many year s tha t  disput e ha d take n th e ol d an d 
honorabl e shap e o f  publi c versu s privat e power . 
Shoul d ther e b e on e hig h dam ,  constructe d wit h 
federa l  fund s b y th e Burea u o f  Reclamation ,  o r  thre e 
lowe r  dam s t o b e buil t  b y th e Idah o Powe r  Company ? 
Thes e wer e th e issue s o f  th e 1930s ,  th e Truma n year s 
and th e Eisenhowe r  administrations .  Bu t  whe n th e 
Supreme Cour t  reviewe d a  rulin g o f  th e Federa l  Powe r 
Commissio n o n th e issu e i n 1968 ,  i t  pointe d ou t  i n a 
decisio n writte n b y Justic e Dougla s tha t  anothe r 
optio n ha d no t  bee n considered--n o da m a t  all . 
Perhap s th e rive r  wa s mor e valuabl e a s a n 
undeveloped ,  fre e flowin g stream .  Th e decisio n wa s 
unexpecte d bot h t o th e immediat e partie s t o th e 
dispute ,  an d als o t o "conservationists "  i n Idah o an d 
th e Pacifi c  Northwest .  I n fact ,  thos e 
conservationist s ha d t o b e persuade d t o becom e 
environmentalists .  Bu t  tur n abou t  the y did .  Th e 
decisio n seeme d t o focu s a  perspectiv e whic h ha d lon g 
lai n dormant ,  implici t  i n th e circumstance s bu t  no t 
ye t  articulated ,  an d reflecte d a  rathe r  profoun d 
transformatio n i n value s whic h ha d alread y take n 
place . 
Ther e wer e othe r  realm s o f  differenc e betwee n 
th e ol d an d th e new .  Ther e was ,  fo r  example ,  th e 
changin g publi c conceptio n o f  th e rol e an d meanin g o f 
forests.[12 ]  Th e U.S .  Fores t  Service ,  an d th e entir e 
communit y o f  professiona l  foresters ,  continue d t o 
elaborat e th e detail s o f  scientifi c  managemen t  o f 
wood production ;  i t  too k th e for m o f  increasin g inpu t 
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fo r  highe r  yields ,  an d cam e t o emphasiz e especiall y 
even-age d management .  Bu t  a n increasin g numbe r  o f 
American s though t  o f  forest s a s environment s fo r 
home,  wor k an d play ,  a s a n environmenta l  rathe r  tha n 
as a  commodit y resource ,  an d henc e t o b e protecte d 
fro m incompatibl e crop-oriente d strategies .  Many o f 
the m bough t  woodland s fo r  thei r  environmenta l  rathe r 
tha n thei r  woo d productio n potential .  Bu t  th e 
forestr y professio n di d no t  see m t o b e abl e t o accep t 
th e ne w values .  Th e Fores t  Servic e wa s neve r  abl e t o 
"ge t  o n top "  o f  th e wildernes s movement  t o 
incorporat e i t  i n "leadin g edge "  fashio n int o it s ow n 
strategies .  A s th e movement  evolve d fro m stag e t o 
stag e th e Servic e seeme d t o b e trappe d b y it s ow n 
interna l  valu e commitment s an d henc e relegate d t o 
playin g a  rear-guar d rol e t o protec t  woo d 
production.[13 ]  Many a  stud y conducte d b y th e Fores t 
Servic e experimen t  station s an d othe r  fores t 
professional s mad e clea r  tha t  th e grea t  majorit y o f 
smal l  woodlan d owner s though t  o f  thei r  holding s a s 
environment s fo r  wildlif e an d thei r  ow n recreationa l 
and residentia l  activities ;  ye t  th e servic e foreste r 
progra m conducte d b y th e Fores t  Servic e continue d t o 
emphasiz e woo d productio n rathe r  tha n environmenta l 
amenitie s a s th e goa l  o f  woodlan d management .  Th e 
divergin g trend s becam e sharpe r  wit h th e steadil y 
accumulatin g environmenta l  interes t  i n amenit y goal s 
i n harvestin g strategie s an d th e expandin g ecologica l 
emphases o n mor e varie d plan t  an d anima l  lif e withi n 
th e forest.[14 ] 
Ther e wer e als o divergen t  tendencie s arisin g 
fro m th e soi l  conservatio n arena .  I n th e earl y 
1950s ,  th e oppositio n o f  farmer s t o th e high-da m 
strategie s o f  th e U.S .  Arm y Corp s o f  Engineer s le d t o 
a ne w progra m unde r  th e jurisdictio n o f  th e Soi l 
Conservatio n Service ,  know n a s P L 566 ,  whic h 
emphasize d th e constructio n o f  smalle r  headwate r  dams 
t o "hol d th e wate r  wher e i t  falls. "  Thi s pu t  th e SCS 
i n th e busines s o f  rura l  lan d an d wate r  development , 
and i t  quickl y too k u p th e challeng e o f  plannin g a 
hos t  o f  suc h "multiple-use "  project s whic h combine d 
smal l  floo d contro l  reservoir s wit h flat-wate r 
recreatio n an d channelizatio n wit h wetlan d 
drainage.[15 ]  B y th e tim e thi s progra m cam e int o 
operation ,  however ,  i n th e 1960s ,  a  considerabl e 
interes t  ha d arise n i n th e natura l  habitat s o f 
headwate r  streams ,  fo r  exampl e fo r  trou t  fishing ,  an d 
wetland s fo r  bot h fis h an d wildlife .  A  head-o n 
collisio n o n thi s scor e turne d a n agenc y whic h ha d 
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lon g bee n though t  o f  a s ridin g th e lea d wav e o f 
conservatio n affair s int o on e whic h appeare d t o 
environmentalist s t o b e n o bette r  tha n th e 
Corps—developmen t  minde d an d a t  seriou s odd s wit h 
newer  natura l  environmen t  objectives.[16 ] 
Ther e wa s on e notabl e exceptio n t o thes e almos t 
irreconcilabl e tension s betwee n th e ol d an d th e ne w 
i n whic h a  fa r  smoothe r  transitio n occurred—th e 
real m o f  wildlife .  I n thi s cas e th e ol d emphasi s o n 
game wa s face d wit h a  ne w on e o n natur e observatio n 
or  wha t  cam e t o b e calle d a  "non-game "  o r 
"appreciative "  us e o f  wildlife.[17 ]  Betwee n thes e 
tw o impulse s ther e wer e many potentia l  arena s fo r 
deep controversy .  Bu t  ther e wa s als o common groun d 
i n thei r  join t  interes t  i n wildlif e habitat .  Th e 
same fores t  whic h serve d a s a  plac e fo r  huntin g als o 
serve d a s a  plac e fo r  natur e observation .  I n fact , 
as thes e differen t  user s bega n t o b e identifie d an d 
counte d i t  wa s foun d tha t  eve n o n land s acquire d 
exclusivel y fo r  game managemen t  th e grea t  majorit y o f 
user s wer e non-gam e observers .  A s a  resul t  o f  thi s 
share d interes t  i n wildlif e habita t  i t  wa s relativel y 
eas y fo r  man y "gam e managers "  t o shif t  i n thei r 
self-conception s t o becom e "wildlif e managers. "  Many 
a stat e agenc y change d it s name fro m "game "  t o 
"wildlife "  an d a n earlie r  document ,  "America n Game 
Policy ,  1930, "  whic h guide d th e professio n fo r  many 
years ,  becam e "Th e Nort h America n Wildlif e Policy , 
1973."[18 ] 
I f  w e examin e th e value s an d ideas ,  then ,  th e 
activitie s an d programs ,  th e direction s o f  impulse s 
i n th e politica l  arena ,  w e ca n observ e a  marke d 
transitio n fro m th e pre-Worl d War  I I  conservatio n 
theme s o f  efficien t  managemen t  o f  physica l  resources , 
t o th e post-Worl d War  environmenta l  theme s o f 
environmenta l  amenities ,  environmenta l  protection , 
and huma n scal e technology .  Somethin g ne w wa s 
happenin g i n America n society ,  arisin g ou t  o f  th e 
socia l  change s an d transformatio n i n huma n value s i n 
th e post-Wa r  years .  Thes e wer e associate d mor e wit h 
th e advance d consume r  societ y o f  thos e year s tha n 
wit h th e industria l  manufacturin g societ y o f  th e lat e 
19t h an d th e firs t  hal f  o f  th e 20t h centuries .  Le t 
me no w roo t  thes e environmenta l  value s i n thes e 
socia l  an d valu e changes . 
The Root s o f  Ne w Environmenta l  Value s 
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The mos t  immediat e imag e o f  th e "environmenta l 
movement"  consist s o f  it s  "protests, "  it s  objection s 
t o th e exten t  an d manne r  o f  developmen t  an d th e shap e 
of  technology .  Fro m th e medi a evidenc e on e ha s a 
sens e o f  environmentalist s blockin g "needed "  energ y 
projects ,  dams ,  highway s an d industria l  plants ,  an d 
of  complaint s o f  th e environmenta l  har m generate d b y 
pollution .  Environmenta l  actio n seem s t o b e 
negative ,  a  protes t  affair .  Thi s impressio n i s als o 
heavil y shape d b y th e "environmenta l  impact "  mod e o f 
analysi s whic h identifie s th e "advers e effects "  o f 
developmen t  an d presumabl y seek s t o avoi d o r  mitigat e 
them .  Th e questio n i s on e o f  ho w developmen t  ca n 
procee d wit h th e "least "  advers e effec t  t o th e 
"environment. "  Fro m thi s contex t  o f  thinkin g abou t 
environmenta l  affair s on e i s tempte d t o formulat e a n 
environmenta l  histor y base d upo n th e wa y i n whic h 
technolog y an d developmen t  hav e create d "problems " 
fo r  societ y t o b e followe d b y way s i n whic h actio n 
has bee n take n t o cop e wit h thos e problems . 
Thi s i s superficia l  analysis .  Fo r  environmenta l 
impulse s ar e roote d i n dee p seate d change s i n recen t 
Americ a whic h shoul d b e understoo d primaril y i n term s 
of  ne w positiv e directions .  We ar e a t  a  stag e i n 
histor y whe n ne w value s an d ne w way s o f  lookin g a t 
ourselve s hav e emerge d t o giv e ris e t o ne w 
preferences .  Thes e ar e characteristi c o f  advance d 
industria l  societie s throughou t  th e world ,  no t  jus t 
i n th e Unite d States .  The y reflec t  tw o majo r  an d 
widesprea d socia l  changes .  On e i s associate d wit h 
th e searc h fo r  standard s o f  livin g beyon d necessitie s 
and convenience s t o includ e amenitie s mad e possibl e 
by considerabl e increase s i n persona l  an d socia l 
"rea l  income. "  Th e othe r  arise s fro m advancin g 
level s o f  educatio n whic h hav e generate d value s 
associate d wit h persona l  creativit y an d 
self-development ,  involvemen t  wit h natura l 
environments ,  physica l  an d menta l  fitnes s an d 
wellnes s an d politica l  autonom y an d efficacy . 
Environmenta l  value s an d objective s ar e a n integra l 
par t  o f  thes e changes . 
Extensiv e stud y o f  attitude s an d value s b y 
publi c opinio n analyst s an d sociologist s char t  thes e 
large r  change s i n socia l  value s i n considerabl e 
detail.[19 ]  Some hav e brough t  the m togethe r  i n 
comprehensiv e accounts .  The y ca n b e bes t  observe d i n 
th e marke t  analyse s whic h hav e bee n sponsore d b y th e 
America n busines s communit y sinc e th e 1920 s whic h 
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gav e ris e t o th e initia l  interes t  i n attitud e 
surveys .  Suc h analyse s hav e identifie d valu e change s 
i n almos t  ever y subgrou p i n th e America n population , 
fro m differen t  age s t o ethni c an d religiou s 
variations ,  t o regiona l  difference s an d rural-urba n 
distinctions .  Two o f  th e mos t  comprehensiv e an d 
long-ter m studie s ar e no w i n progress ,  finance d b y 
America n busines s corporations ,  on e th e Value s an d 
Lifestyle s Stud y (VALS )  conducte d b y Arnol d Johnso n 
at  Stanfor d Researc h Institut e an d th e other , 
emphasizin g conten t  analysi s o f  newspapers ,  bein g 
undertake n b y Joh n Naisbett ,  associate d wit h th e fir m 
of  Yankelovitch ,  Skell y an d Whit e i n Washington , 
D.C.[20 ] 
Fro m thes e mor e genera l  surveys ,  fro m studie s 
specificall y o f  environmenta l  values ,  fro m analyse s 
of  recreationa l  an d leisur e preference s undertake n b y 
leisur e researc h specialists ,  fro m survey s o f  th e 
value s expresse d b y thos e wh o purchas e natura l 
environmen t  lands ,  an d fro m th e conten t  o f 
environmenta l  actio n i n innumerabl e grass-root s 
citize n case s on e ca n identif y th e "environmenta l 
impulse "  no t  a s reactiv e bu t  formative.[21 ]  I t 
reflect s a  desir e fo r  a  bette r  "qualit y o f  life " 
whic h i s anothe r  phas e o f  th e continua l  searc h b y th e 
America n peopl e throughou t  thei r  histor y fo r  a  highe r 
standar d o f  living .  Environmenta l  value s ar e 
widesprea d i n America n society ,  extendin g throughou t 
incom e an d occupationa l  levels ,  area s o f  th e natio n 
and racia l  groups ,  somewha t  stronge r  i n th e middl e 
sector s an d a  bi t  weake r  i n th e ver y hig h an d ver y 
lo w groupings.[22 ]  Ther e ar e identifiabl e "leadin g 
sectors "  o f  chang e wit h whic h the y ar e associate d a s 
wel l  a s "laggin g sectors. "  The y ten d t o b e stronge r 
wit h younge r  peopl e an d increasin g level s o f 
educatio n an d mov e int o th e large r  societ y fro m thos e 
center s o f  innovation .  The y ar e als o mor e associate d 
wit h particula r  geographica l  region s suc h a s Ne w 
England ,  th e Uppe r  Lake s States ,  th e Uppe r  Rock y 
Mountai n regio n an d th e Fa r  West ,  whil e th e South , 
th e Plain s State s an d th e lowe r  Rockie s constitut e 
"lagging "  regions.[23 ]  Henc e on e ca n argu e tha t 
environmenta l  value s hav e expande d steadil y i n 
America n society ,  associate d wit h demographi c sector s 
whic h ar e growin g rathe r  tha n wit h thos e whic h ar e 
more stabl e o r  declining . 
Withi n thi s genera l  contex t  on e ca n identif y 
severa l  distinctiv e set s o f  environmenta l  tendencies . 
207 
One wa s th e wa y i n whic h a n increasin g portio n o f  th e 
America n peopl e cam e t o valu e natura l  environment s a s 
an integra l  par t  o f  thei r  risin g standar d o f  living . 
They sough t  ou t  man y type s o f  suc h place s t o 
experience ,  t o explore ,  enjo y an d protect :  hig h 
mountain s an d forests ,  wetlands ,  ocea n shores , 
swamplands ,  wil d an d sceni c rivers ,  deserts ,  pin e 
barrens ,  remnant s o f  th e origina l  prairies ,  place s o f 
relativel y clea n ai r  an d water ,  mor e limite d "natura l 
areas."[24 ]  Interes t  i n suc h place s wa s no t  a 
throwbac k t o th e primitive ,  bu t  a n integra l  par t  o f 
th e moder n standar d o f  livin g a s peopl e sough t  t o ad d 
new "amenity "  an d "aesthetic "  goal s an d desire s t o 
thei r  earlie r  preoccupatio n wit h necessitie s an d 
conveniences .  Thes e ne w consume r  want s wer e closel y 
associate d wit h man y other s o f  a  simila r  kin d suc h a s 
i n th e creativ e arts ,  recreatio n an d leisur e i n 
general ,  crafts ,  indoo r  an d househol d decoration , 
hi-f i  sets ,  th e car e o f  yard s an d garden s a s livin g 
spac e an d amenit y component s o f  necessitie s an d 
conveniences .  American s experience d natura l 
environment s bot h emotionall y an d intellectually , 
sough t  the m ou t  fo r  direc t  persona l  experienc e i n 
recreation ,  studie d the m a s object s o f  scientifi c  an d 
intellectua l  interes t  an d desire d t o hav e the m withi n 
thei r  community ,  thei r  regio n an d thei r  natio n a s 
symbol s o f  a  societ y wit h a  hig h degre e o f  civi c 
consciousnes s an d pride.[25 ] 
A ne w vie w o f  healt h constitute d a n equall y 
significan t  innovatio n i n environmenta l  values , 
healt h les s a s freedo m fro m illnes s an d mor e a s 
physica l  an d menta l  fitness ,  o f  feelin g well ,  o f 
optima l  capabilit y  fo r  exercisin g one' s physica l  an d 
menta l  powers.[26 ]  Th e contro l  o f  infectiou s 
disease s b y antibiotic s brough t  t o th e for e ne w type s 
of  healt h problem s associate d wit h slow ,  cumulativ e 
change s i n physica l  condition ,  symbolize d mos t 
strikingl y b y cancer ,  bu t  b y th e 1980 s rangin g int o 
many othe r  condition s suc h a s geneti c an d 
reproductiv e problems ,  degenerativ e change s suc h a s 
hear t  diseas e an d deterioratin g immun e systems .  Al l 
thi s pu t  mor e emphasi s o n th e non-bacteria l 
environmenta l  cause s o f  illnes s but ,  mor e 
importantly ,  brough t  int o healt h matter s a n emphasi s 
on th e positiv e condition s o f  wellnes s an d fitness . 
Ther e wa s a n increasin g tendenc y t o adop t  persona l 
habit s tha t  promote d rathe r  tha n threatene d health , 
t o engag e i n physica l  exercise ,  t o qui t  smoking ,  t o 
eat  mor e nutritiousl y an d t o reduc e environmenta l 
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threat s i n th e ai r  an d wate r  tha t  migh t  als o weake n 
one' s wellness .  Some result s o f  thi s concer n wer e 
th e rapi d increas e i n th e busines s o f  healt h foo d 
stores,  reachin g $1. 5 billio n i n 1979,[27 ]  th e 
succes s o f  th e Rodal e enterprise s an d thei r  varie d 
publication s suc h a s Preventio n an d Organi c 
Gardening ,  an d th e increasin g emphasi s o n preventiv e 
medicine.[28 ] 
Thes e ne w aestheti c an d healt h value s 
constitute d muc h o f  th e root s o f  environmenta l 
concern .  The y cam e int o pla y i n persona l  lif e an d 
le d t o ne w type s o f  consumptio n i n th e privat e 
market ,  bu t  the y als o le d t o demand s fo r  publi c 
actio n bot h t o enhanc e opportunities ,  suc h a s t o mak e 
natura l  environment s mor e availabl e an d t o war d of f 
threat s t o values .  Th e threat s constitute d som e o f 
th e mos t  celebrate d environmenta l  battles :  powe r  an d 
petrochemica l  plan t  siting ,  hardroc k minin g an d stri p 
mining ,  chemical s i n th e workplac e an d i n undergroun d 
drinkin g wate r  supplies ,  energ y transmissio n line s 
and pipelines.[29 ]  Man y a  loca l  communit y foun d 
itsel f  face d wit h a  threa t  impose d fro m th e outsid e 
and sough t  t o protec t  itsel f  throug h "environmenta l 
action. "  Bu t  th e incidenc e an d intensit y o f  reactio n 
agains t  thes e threat s aros e a t  a  particula r  tim e i n 
histor y becaus e o f  th e underlyin g change s i n value s 
and aspiration .  Peopl e ha d ne w preference s an d ne w 
persona l  an d famil y value s whic h the y di d no t  hav e 
before .  Prio r  t o Worl d War  II ,  th e countryside ,  tha t 
are a betwee n th e nation' s citie s an d it s wildlands , 
had bee n a n are a o f  rapi d decline ,  a  lan d muc h o f 
whic h "nobod y wanted, "  bu t  i n th e year s afte r  th e War 
i t  becam e increasingl y occupie d an d henc e 
defended.[30 ]  Her e wa s a  majo r  battlegroun d fo r  th e 
contendin g environmenta l  an d developmenta l 
antagonists .  Becaus e o f  thes e ne w value s 
developmenta l  activitie s whic h earlie r  migh t  hav e 
been accepte d wer e no w considere d t o b e o n balanc e 
more harmfu l  tha n beneficial . 
Stil l  anothe r  concer n bega n t o pla y a  mor e 
significan t  rol e i n environmenta l  affair s i n th e 
1970s—an assertio n o f  th e desirabilit y  o f  mor e 
persona l  famil y an d communit y autonom y i n th e fac e o f 
th e large r  institutiona l  worl d o f  corporat e industr y 
and government ,  a n affirmatio n o f  smalle r  i n th e fac e 
of  large r  context s o f  organizatio n an d power .  Thi s 
constitute d a  "self-help "  movement .  I t  wa s reflecte d 
i n numerou s publication s abou t  th e possibilitie s o f 
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self-relianc e i n productio n o f  foo d an d clothing , 
desig n an d constructio n o f  homes ,  recreatio n an d 
leisure ,  recyclin g o f  waste s an d materials ,  an d us e 
of  energ y throug h suc h decentralize d form s a s win d 
and solar .  Thes e tendencie s wer e fa r  mor e widesprea d 
tha n institutiona l  an d though t  leader s o f  th e natio n 
recognize d sinc e thei r  worl d o f  perceptio n an d 
management  wa s fa r  remove d fro m communit y an d 
grass-root s idea s an d action .  Th e debat e betwee n 
"soft "  an d "hard "  energ y path s seeme d t o focu s muc h 
of  th e controvers y ove r  th e possibilitie s o f 
decentralization.[31 ]  Bu t  i t  shoul d als o b e stresse d 
tha t  th e America n economy ,  whil e tendin g towar d mor e 
centralize d contro l  an d management ,  als o generate d 
product s whic h mad e individua l  choice s towar d 
decentralize d livin g mor e possibl e an d henc e 
stimulate d thi s phas e o f  environmenta l  affairs . 
Whil e radica l  chang e ha d produce d large-scal e system s 
of  managemen t  i t  ha d als o reinvigorate d th e mor e 
traditiona l  Yanke e tinkere r  wh o no w foun d a 
significan t  nich e i n th e ne w environmenta l  schem e o f 
things . 
Severa l  significan t  historica l  tendencie s ar e 
integra l  part s o f  thes e changes .  On e involve s 
consumptio n an d th e rol e o f  environmenta l  value s a s 
par t  o f  evolvin g consume r  values.[32 ]  A t  on e time , 
perhap s a s lat e a s 1900 ,  th e primar y focu s i n 
consumptio n wa s o n necessities .  B y th e 1920 s a  ne w 
stag e ha d emerge d whic h emphasize d convenience s i n 
whic h emergin g consume r  durables ,  suc h a s th e 
automobil e an d househol d appliance s wer e th e mos t 
visibl e elements .  Thi s chang e mean t  tha t  a  large r 
portio n o f  persona l  income ,  an d henc e o f  socia l 
incom e an d productio n facilitie s wa s no w bein g 
devote d t o a  ne w typ e o f  deman d an d supply .  B y th e 
lat e 1940 s a  ne w stag e i n th e histor y o f  consumptio n 
had com e int o view .  Many bega n t o fin d tha t  bot h 
thei r  necessitie s an d convenience s ha d bee n met  an d 
an increasin g shar e o f  thei r  incom e coul d b e devote d 
t o amenities .  Th e shorte r  wor k wee k an d increasin g 
availabilit y  o f  vacation s provide d opportunitie s fo r 
more leisur e an d recreation .  Henc e persona l  an d 
famil y tim e an d incom e coul d b e spen t  o n amenities . 
Economist s wer e incline d t o describ e thi s a s 
"discretionar y income. "  Th e implication s o f  thi s 
observatio n abou t  th e large r  contex t  o f  environmenta l 
value s i s tha t  i t  i s  a  par t  o f  th e histor y o f 
consumptio n rathe r  tha n o f  production .  Tha t  i n 
itsel f  involve s a  departur e fro m traditiona l  emphase s 
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i n historica l  analysis . 
Anothe r  wa y o f  lookin g a t  thes e historica l 
change s i s t o observ e th e shif t  i n focu s i n dail y 
livin g fro m a  preoccupatio n wit h wor k i n earlie r 
year s t o a  greate r  rol e fo r  home ,  famil y an d leisur e 
i n th e post-Wa r  period .  Publi c opinio n survey s 
indicat e a  persisten t  shif t  i n whic h o f  thes e 
activitie s respondent s fel t  wer e mor e important ,  a 
stead y declin e i n a  dominan t  emphasi s o n wor k an d a 
stead y ris e i n thos e activitie s associate d wit h home , 
famil y an d leisure .  On e o f  th e mos t  significan t 
aspect s o f  thi s shif t  wa s a  divorc e i n th e physica l 
locatio n o f  wor k an d home .  Fo r  mor e peopl e i n th e 
rapidl y developin g manufacturin g citie s o f  th e 19t h 
centur y th e locatio n o f  hom e wa s dictate d b y th e 
locatio n o f  work .  Bu t  th e widesprea d us e o f  th e 
automobile ,  beginnin g i n th e 1920s ,  enable d a n 
increasin g numbe r  o f  people ,  factor y worker s a s wel l 
as whit e colla r  workers ,  t o liv e i n on e plac e an d t o 
wor k i n another .  Th e environmenta l  contex t  o f  home , 
therefore ,  cam e t o b e a n increasingl y separat e an d 
distinctiv e focu s fo r  thei r  choices .  Muc h o f  th e 
environmenta l  movement  aros e fro m thi s physica l 
separatio n o f  th e environment s o f  hom e an d work . 
One ca n identif y i n al l  thi s a n historica l  shif t 
i n th e wide r  real m o f  politic s a s well .  Prio r  t o 
Worl d War  I I  th e mos t  persisten t  large r  contex t  o f 
nationa l  politica l  debat e involve d th e balanc e amon g 
sector s o f  production .  Fro m th e lat e 19t h centur y o n 
th e evolutio n o f  organize d extra-part y politica l 
activity ,  i n th e for m o f  "interes t  groups" ,  wa s 
overwhelmingl y devote d t o occupationa l  affairs ,  an d 
th e persisten t  polic y issue s involve d th e balanc e o f 
th e share s o f  productio n whic h wer e t o b e receive d b y 
business ,  agricultur e an d labor ,  an d sub-sector s 
withi n them .  Agains t  thi s arra y o f  politica l  force s 
consumer  objective s wer e woefull y weak .  Bu t  th e 
evolutio n o f  ne w type s o f  consumptio n i n recreation , 
leisur e an d amenitie s generate d a  quit e differen t 
setting .  B y providin g ne w foca l  point s o f  organize d 
activit y i n common leisur e an d recreationa l  interes t 
groups ,  an d b y emphasizin g communit y organizatio n t o 
protec t  communit y environmenta l  value s agains t 
threat s fro m externa l  developmenta l  pressures , 
consumer  impulse s wen t  throug h a  degre e o f 
mobilizatio n an d activit y whic h the y ha d no t 
previousl y enjoyed .  I n many a n instanc e the y wer e 
abl e t o confron t  developmentalist s wit h considerabl e 
211 
success .  Henc e environmenta l  actio n reflect s th e 
emergenc e i n America n politic s o f  a  ne w effectivenes s 
fo r  consume r  actio n no t  know n i n th e year s befor e th e 
War. 
One o f  th e distinctiv e aspect s o f  th e histor y o f 
consumptio n i s th e degre e t o whic h wha t  onc e wer e 
luxuries ,  enjoye d b y onl y a  few ,  ove r  th e year s 
became enjoye d b y many—article s o f  mas s consumption . 
I n th e censuse s o f  th e las t  hal f  o f  th e 19t h centur y 
severa l  occupation s wer e identifie d a s th e "luxur y 
trades, "  producin g item s suc h a s watche s an d book s 
whic h late r  becam e widel y consumed .  Many suc h item s 
went  throug h a  simila r  process ,  arisin g initiall y  a s 
enjoye d onl y b y a  relativ e fe w an d the n late r 
becomin g fa r  mor e widel y diffused .  Thes e include d 
suc h consume r  item s a s th e wringe r  washin g machin e 
and th e ga s stove ,  th e carpe t  sweeper ,  indoo r 
plumbin g an d th e automobile .  An d s o i t  wa s wit h 
environmenta l  amenities .  What  onl y a  fe w coul d enjo y 
i n th e 19t h centur y cam e t o b e mas s activitie s i n th e 
mid-20th ,  a s many purchase d home s wit h a  highe r  leve l 
of  amenitie s aroun d the m an d coul d participat e i n 
outdoo r  recreatio n beyon d th e city .  Ami d th e 
tendenc y fo r  th e mor e affluen t  t o see k ou t  an d 
acquir e a s privat e propert y th e mor e value d natura l 
amenit y sites ,  th e publi c land s cam e t o b e place s 
wher e th e opportunit y fo r  suc h activitie s remaine d 
fa r  mor e accessibl e t o a  wid e segmen t  o f  th e socia l 
order . 
A majo r  elemen t  o f  th e older ,  pre-Worl d War  I I 
"conservatio n movement, "  efficienc y i n th e us e o f 
resources ,  als o becam e revive d i n th e 1970 s aroun d 
th e concer n fo r  energ y supply .  I t  le d t o a 
restatemen t  o f  rathe r  traditiona l  options ,  a s t o 
whethe r  o r  no t  natura l  resource s wer e limited ,  an d 
henc e on e ha d t o emphasiz e efficienc y an d frugality , 
or  whethe r  o r  no t  the y wer e unlimite d an d coul d b e 
develope d wit h unabate d vigor .  Environmentalist s 
stresse d th e former .  I t  wa s especiall y clea r  tha t 
th e "natura l  environments "  o f  air ,  wate r  an d lan d 
wer e finite ,  an d tha t  increasin g deman d fo r  thes e 
amid a  fixe d suppl y le d t o considerabl e inflatio n i n 
pric e fo r  thos e tha t  wer e bough t  an d sol d i n th e 
privat e market .  Pressure s o f  growin g deman d o n 
limite d suppl y o f  materia l  resource s appeare d t o mos t 
peopl e initiall y  i n th e for m o f  inflation ;  thi s tren d 
of  affair s i n energ y wa s th e majo r  caus e o f  inflatio n 
i n th e entir e economy .  Th e grea t  energ y debate s o f 
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th e 1970 s gav e specia l  focu s t o a  wid e rang e o f 
issue s pertainin g t o th e "limit s t o growth."[33 ] 
Environmentalist s stresse d th e possibilitie s o f 
"conservatio n supplies "  throug h greate r  energ y 
productivit y an d whil e energ y producin g companie s 
objecte d t o thi s a s a  majo r  polic y alternative , 
industria l  consumer s o f  energ y joine d wit h househol d 
consumer s i n takin g u p efficienc y a s th e majo r 
alternative .  I n th e shor t  ru n th e "leas t  cost " 
optio n i n energ y suppl y i n th e privat e marke t  enable d 
th e natio n greatl y t o reduc e it s energ y us e an d 
carrie d ou t  th e environmenta l  option.[34 ] 
I n accountin g fo r  th e historica l  timin g o f  th e 
environmenta l  movement  on e shoul d emphasiz e change s 
i n th e "threats "  a s wel l  a s i n th e values .  Muc h o f 
th e shap e an d timin g o f  environmenta l  debat e aros e 
fro m change s i n th e magnitud e an d for m o f  thes e 
threat s fro m moder n technology .  Technolog y wa s 
applie d i n increasin g scal e an d scope ,  fro m enormou s 
drag-line s i n stri p mining ,  t o 1000-megawat t  electri c 
generatin g plant s an d "energ y parks, "  t o superport s 
and large-scal e petrochemica l  plants,  t o 765-kilovol t 
energ y transmissio n lines .  An d ther e wa s th e vas t 
increas e i n th e us e an d releas e int o th e environmen t 
of  chemicals ,  relativel y uncontaine d an d generatin g a 
chemica l  "se a aroun d us "  whic h man y peopl e considere d 
t o b e a  long-ru n hazar d tha t  wa s ou t  o f  control .  Th e 
vie w o f  thes e technologica l  change s a s threat s seeme d 
t o com e primaril y fro m thei r  siz e an d scale ,  th e 
enormit y o f  thei r  rang e o f  impact ,  i n contras t  wit h 
th e mor e huma n scal e o f  dail y affairs .  Ne w 
technologie s appeare d t o constitut e radica l 
influences ,  disruptiv e o f  settle d communit y an d 
persona l  life ,  o f  a  scop e tha t  wa s ofte n beyon d 
comprehension ,  an d promote d an d carrie d throug h b y 
influence s "ou t  there "  fro m th e wide r  corporat e an d 
governmenta l  world .  Al l  thi s brough t  t o 
environmenta l  issue s th e proble m o f  "control, "  o f  ho w 
one coul d shap e mor e limite d persona l  an d communit y 
circumstanc e i n th e fac e o f  large-scal e an d radica l 
chang e impingin g fro m afa r  upo n dail y life.[35 ] 
Stage s i n th e Evolutio n o f  Environmenta l  Actio n 
Emergin g environmenta l  value s di d no t  mak e 
themselve s fel t  al l  i n th e sam e wa y o r  a t  th e sam e 
time .  Withi n th e contex t  o f  ou r  concer n her e fo r 
pattern s o f  historica l  change ,  therefore ,  i t  migh t  b e 
wel l  t o secur e som e sens e o f  stage s o f  developmen t 
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withi n th e post-Worl d War  I I  years .  Th e mos t 
prevalen t  notio n i s t o identif y Eart h Da y i n 197 0 a s 
th e dividin g line .  Ther e ar e othe r  candidat e events , 
suc h a s th e publicatio n o f  Rache l  Carson' s Silen t 
Sprin g i n 1962 ,  an d th e Sant a Barbar a oi l  blowou t  i n 
1969.[36 ]  Bu t  an y even t  definitio n o f  chang e i n 
thes e matter s seem s t o b e inadequate .  Eart h Da y wa s 
as muc h a  resul t  a s a  cause .  I t  cam e afte r  a  decad e 
or  mor e o f  underlyin g evolutio n i n attitude s an d 
actio n withou t  whic h i t  woul d no t  hav e bee n possible . 
Many environmenta l  organizations ,  establishe d 
earlier ,  experience d considerabl e growt h i n 
membershi p durin g th e 1960s ,  reflectin g a n expandin g 
concern.[37 ]  Th e regulator y mechanism s an d issue s i n 
suc h field s a s ai r  an d wate r  pollutio n wer e shape d 
then ;  fo r  exampl e th e Clea n Ai r  Ac t  o f  196 7 
establishe d th e characte r  o f  th e ai r  qualit y progra m 
more tha n di d tha t  o f  1970 .  Genera l  publi c awarenes s 
and interes t  wer e expresse d extensivel y i n a  variet y 
of  publi c forum s an d i n th e mas s media .  Evolvin g 
publi c value s coul d b e observe d i n th e growt h o f  th e 
outdoo r  recreatio n movement  whic h reache d bac k int o 
th e 1950 s an d th e searc h fo r  amenitie s i n quiete r  an d 
more natura l  settings ,  i n th e increasin g numbe r  o f 
peopl e wh o engage d i n hikin g an d campin g o r  purchase d 
recreationa l  land s an d home s o n th e seashore ,  b y 
lake s an d i n woodlands .  Thi s i s no t  t o sa y tha t  th e 
entir e scop e o f  environmenta l  concern s emerge d full y 
i n th e 1960s .  I t  di d not .  Bu t  on e ca n observ e a 
gradua l  evolutio n rathe r  tha n a  sudde n outburs t  a t 
th e tur n o f  th e decade ,  a  cumulativ e socia l  an d 
politica l  chang e tha t  cam e t o b e expresse d vigorousl y 
eve n lon g befor e Eart h Day.[38 ] 
We migh t  identif y thre e distinc t  stage s o f 
evolution .  Eac h stag e brough t  a  ne w se t  o f  issue s t o 
th e for e withou t  eliminatin g th e previou s ones ,  i n a 
set  o f  historica l  layers .  Ol d issue s persiste d t o b e 
joine d b y ne w ones ,  creatin g ove r  th e year s a n 
increasingl y comple x an d varie d worl d o f 
environmenta l  controvers y an d debate .  Th e initia l 
comple x o f  issue s whic h arrive d o n th e scen e o f 
nationa l  politic s emphasize d natura l  environmen t 
value s i n suc h matter s a s outdoo r  recreation , 
wildland s an d ope n space .  Thes e shape d debat e 
betwee n 195 7 an d 196 5 an d constitute d th e initia l 
thrus t  o f  environmenta l  action .  Afte r  Worl d War  I I 
th e America n people ,  wit h increase d incom e an d 
leisur e time ,  sough t  ou t  th e nation' s forest s an d 
parks ,  it s  wildlif e refuges ,  it s stat e an d federa l 
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publi c lands ,  fo r  recreatio n an d enjoyment . 
Recognitio n o f  thi s growin g interes t  an d th e demand s 
upon publi c polic y whic h i t  generated ,  le d Congres s 
i n 195 8 t o establis h th e Nationa l  Outdoo r  Recreatio n 
Revie w Commissio n whic h complete d it s repor t  i n 
1962.[39 ]  It s recommendation s heavil y influence d 
publi c polic y durin g th e Johnso n administration , 
leadin g directl y t o th e Lan d an d Wate r  Conservatio n 
Fund o f  196 4 whic h established ,  fo r  th e firs t  time ,  a 
continuou s sourc e o f  revenu e fo r  acquisitio n o f  stat e 
and federa l  outdoo r  recreatio n lands .  I t  accelerate d 
th e driv e fo r  th e nationa l  Wildnernes s Ac t  o f  196 4 
and th e Wil d an d Sceni c River s an d Nationa l  Trail s 
Act s o f  1968 . 
Thes e law s reflecte d i n onl y a  limite d wa y a 
much mor e widesprea d interes t  i n natura l  environmen t 
affair s whic h affecte d local ,  stat e an d federa l 
policy .  Durin g th e 1950 s many i n urba n area s ha d 
develope d a  concer n fo r  urba n overdevelopmen t  an d th e 
need fo r  ope n spac e i n thei r  communities .  Thi s 
usuall y di d no t  receiv e nationa l  recognitio n becaus e 
i t  too k plac e o n a  mor e loca l  level .  Bu t  demand s fo r 
nationa l  assistanc e fo r  acquisitio n o f  urba n ope n 
spac e le d t o legislatio n i n 196 0 whic h provide d 
federa l  funds .  Th e concer n fo r  ope n spac e extende d 
t o regiona l  a s wel l  a s communit y projects ,  involvin g 
a hos t  o f  natura l  environmen t  area s rangin g fro m pin e 
barren s t o wetland s t o swamps t o creek s an d stream s 
t o remnant s o f  th e origina l  prairies .  Throughou t  th e 
1960 s ther e wer e attempt s t o ad d t o th e nationa l  par k 
syste m whic h gav e ris e t o ne w park s suc h a s 
Canyonland s i n Utah ,  ne w nationa l  lakeshore s an d 
seashore s an d ne w nationa l  recreatio n areas . 
Thes e matter s se t  th e dominan t  ton e o f  th e 
initia l  phas e o f  environmenta l  concer n unti l  th e 
mid-1960s .  The y di d no t  declin e i n importance ,  bu t 
continue d t o shap e administrativ e an d legislativ e 
actio n a s specifi c  proposal s fo r  wilderness ,  sceni c 
river s o r  othe r  natura l  area s emerge d t o b e hotl y 
debated .  Suc h genera l  measure s a s th e Easter n 
Wildernes s Ac t  o f  1974 ,  th e Federa l  Lan d Plannin g an d 
Management  Ac t  o f  197 6 an d th e Alask a Nationa l 
Interes t  Land s Ac t  o f  198 0 testifie d t o th e perennia l 
publi c concer n fo r  natura l  environmen t  areas .  S o 
als o di d th e persisten t  evolutio n o f  indigenou s 
wester n wildernes s group s i n almos t  ever y stat e an d 
th e formatio n o f  a  wester n umbrell a organization ,  th e 
Wildernes s Alliance ,  headquartere d i n Denver , 
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1978.[40 ]  On e migh t  argu e tha t  thes e wer e th e mos t 
endurin g an d fundamenta l  environmenta l  issue s 
throughou t  th e tw o decades .  Whil e othe r  citize n 
concern s migh t  eb b an d flow ,  interes t  i n natura l 
environmen t  area s persiste d steadily .  Tha t  interes t 
was th e dominan t  reaso n fo r  membershi p growt h i n th e 
larges t  environmenta l  organizations .  Th e Natur e 
Conservancy ,  a  privat e grou p whic h emphasize d 
acquisitio n o f  natura l  environmen t  lands ,  gre w i n 
activit y i n th e latte r  year s o f  th e 1970 s an d reache d 
100,00 0 member s i n 1981 ;  thi s onl y furthe r  emphasize d 
th e persisten t  an d endurin g publi c concer n fo r 
natura l  environmen t  area s a s a n integra l  an d 
importan t  elemen t  o f  America n life.[41 ] 
Amid thi s initia l  stag e o f  environmenta l 
politic s ther e evolve d a  ne w an d differen t  concer n 
fo r  th e advers e impac t  o f  industria l  developmen t  wit h 
a specia l  focu s o n ai r  an d wate r  pollution .  Thi s ha d 
lon g evolve d slowl y o n a  loca l  an d piecemea l  basis , 
but  emerge d wit h nationa l  forc e onl y i n th e 
mid-1960s .  I n th e earl y par t  o f  th e decad e ai r  an d 
wate r  pollutio n bega n t o tak e o n significanc e a s 
nationa l  issue s an d b y 196 5 the y ha d becom e highl y 
visible .  Th e firs t  nationa l  publi c opinio n pol l  o n 
suc h question s wa s take n i n tha t  year ,  an d th e 
President' s annua l  messag e i n 196 5 reflected ,  fo r  th e 
firs t  time ,  a  ful l  fledge d concer n fo r  pollutio n 
problems .  Throughou t  th e res t  o f  th e decad e an d o n 
int o th e 1970 s thes e issue s evolve d continually . 
Federa l  legislatio n t o stimulat e remedia l  actio n wa s 
shape d ove r  th e cours e o f  thes e seve n years ,  fro m 
1965 t o 1972 ,  a  distinc t  perio d whic h constitute d th e 
secon d phas e i n th e evolutio n o f  environmenta l 
politics ,  takin g it s plac e alongsid e th e previousl y 
developin g concer n fo r  natura l  environmen t  areas . 
The legislativ e result s wer e manifold .  Ai r 
pollutio n wa s th e subjec t  o f  ne w law s i n 196 7 an d 
1970 ;  wate r  pollutio n i n 1965 ,  197 0 an d 1972.[42 ] 
The evolvin g concer n abou t  pesticide s le d t o revisio n 
of  th e existin g la w i n th e Pesticide s Ac t  o f 
1972.[43 ]  Th e growin g publi c interes t  i n natura l 
environmen t  value s i n th e coasta l  zone ,  an d threat s 
t o the m b y dredgin g an d filling ,  industria l  sitin g 
and offshor e oi l  developmen t  firs t  mad e it s mar k o n 
Congres s i n 196 5 an d ove r  th e nex t  fe w year s shape d 
th e cours e o f  legislatio n whic h finall y emerge d i n 
th e Coasta l  Zon e Management  Ac t  o f  1972 .  Eart h Da y 
i n th e sprin g o f  197 0 la y i n th e middl e o f  thi s phas e 
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of  historica l  development ,  bot h a  resul t  o f  th e 
previou s half-decad e o f  activit y an d concer n an d a 
new influenc e t o accelerat e action .  Th e outlin e o f 
thes e variou s phase s o f  environmenta l  activity , 
however ,  ca n b e observe d onl y b y evidenc e an d action s 
fa r  beyon d th e event s o f  Eart h day .  Suc h mor e 
broad-base d evidenc e identifie s th e year s 196 5 t o 
1972 a s a  well-define d phas e o f  historica l 
developmen t  i n term s o f  issues ,  emphasizin g th e 
reactio n agains t  th e advers e effect s o f  industria l 
growt h a s distinc t  fro m th e earlie r  emergenc e o f 
natura l  environmen t  issues . 
Yet  thi s ne w phas e wa s shape d heavil y b y th e 
previou s perio d i n tha t  i t  gav e primar y emphasi s t o 
th e harmfu l  impac t  o f  pollutio n o n ecologica l  system s 
rathe r  tha n o n huma n health— a concer n whic h wa s t o 
come later .  I n th e year s betwee n 196 5 an d 197 2 th e 
interes t  i n "ecology "  cam e t o th e for e t o indicat e 
th e intens e publi c interes t  i n potentia l  har m t o th e 
natura l  environmen t  an d i n protectio n agains t 
disruptiv e threats .  Th e impact s o f  highwa y 
construction ,  electri c powe r  plant s an d industria l 
sitin g o n wildlife ,  o n aquati c ecosystem s an d o n 
natura l  environment s i n genera l  playe d a  majo r  rol e 
i n th e evolutio n o f  thi s concern .  On e o f  th e ke y 
element s o f  evolvin g publi c polic y wa s th e enhance d 
rol e o f  th e U.S .  Fis h an d Wildlif e Servic e i n 
modifyin g decision s b y developmenta l  agencie s t o 
reduc e thei r  harmfu l  actions.[44 ]  Th e effect s o f 
pesticide s wer e though t  o f  the n i n term s o f  thei r 
impac t  o n wildlif e an d ecologica l  foo d chains ,  rathe r 
tha n o n huma n health .  Th e majo r  concer n fo r  th e 
advers e effec t  o f  nuclea r  energ y generatio n i n th e 
lat e 1960 s involve d it s potentia l  disruptio n o f 
aquati c ecosystem s fro m therma l  pollutio n rathe r  tha n 
th e effec t  o f  radiatio n o n people .  Th e rapidl y 
growin g ecologica l  concer n wa s a n extensio n o f  th e 
natura l  environmen t  interest s o f  th e year s 195 7 t o 
1965 int o th e proble m o f  th e advers e impact s o f 
industria l  growth .  [45 ,  46 ,  47 ] 
Beginnin g i n th e earl y 1970 s stil l  a  thir d phas e 
of  environmenta l  politic s aros e whic h brough t  thre e 
othe r  set s o f  issue s int o publi c debate :  toxi c 
chemicals ,  energ y an d th e possibilitie s o f  social , 
economi c an d politica l  decentralization .  Thes e di d 
not  obliterat e earlie r  issues ,  bu t  a s som e natura l 
environmen t  matter s an d concer n ove r  th e advers e 
effect s o f  industrializtio n shifte d fro m legislativ e 
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t o administrativ e politics ,  an d thu s becam e les s 
visibl e t o th e genera l  public ,  thes e ne w issue s 
emerge d ofte n t o dominat e th e scene .  The y wer e 
influence d heavil y b y th e seemingl y endles s serie s o f 
toxi c chemica l  episodes ,  fro m PBBs i n Michiga n t o 
kepon e i n Virgini a t o PCBs o n th e Hudso n River ,  t o 
th e discover y o f  abandone d chemica l  dump s a t  Lov e 
Canal  an d nea r  Louisville ,  Kentucky.[48 ]  Thes e 
events ,  however ,  wer e onl y th e mor e sensationa l 
aspect s o f  a  mor e deep-seate d ne w twis t  i n publi c 
concer n fo r  huma n health.[49 ]  Interes t  i n persona l 
healt h an d especiall y i n preventiv e healt h actio n 
too k a  majo r  lea p forwar d i n th e 1970s .  I t  seeme d t o 
focu s especiall y o n suc h matter s a s cance r  an d 
environmenta l  pollutant s responsibl e fo r  a  variet y o f 
healt h problems ,  o n foo d an d die t  o n th e on e han d an d 
exercis e o n th e other .  Fro m thes e interest s aros e a 
centra l  concer n fo r  toxi c threat s i n th e workplace , 
i n th e ai r  an d water ,  an d i n foo d an d persona l  habit s 
tha t  cam e t o shap e som e o f  th e overridin g issue s o f 
th e 1970 s o n th e environmenta l  front .  I t  shifte d th e 
earlie r  emphasi s o n th e ecologica l  effect s o f  toxi c 
pollutant s t o on e mor e o n huma n healt h effects . 
Thus ,  whil e proceeding s agains t  DDT i n th e lat e 1960 s 
had emphasize d advers e ecologica l  impacts ,  simila r 
proceeding s i n th e 1970 s focuse d primaril y o n huma n 
health . 
The energ y crisi s o f  th e winte r  o f  1973-7 4 
brough t  a  ne w issu e t o th e fore .  No t  tha t  energ y 
matter s ha d gon e unnotice d earlier ,  bu t  thei r 
salienc e ha d bee n fa r  mor e limited .  Afte r  tha t 
winte r  the y becam e mor e central .  The y shape d 
environmenta l  politic s i n a t  leas t  tw o ways .  First , 
energ y problem s brough t  materia l  shortage s mor e 
forcefull y int o th e real m o f  substantiv e 
environmenta l  concern s an d emphasize d mor e strongl y 
th e proble m o f  limit s whic h thes e shortage s impose d 
upon materia l  growth.[50 ]  Th e physica l  shortage s o f 
energ y source s suc h a s oi l  i n th e Unite d States ,  th e 
impac t  o f  shortage s o n risin g prices ,  th e continue d 
emphasi s o n th e nee d fo r  energ y conservatio n al l 
helpe d t o etc h int o th e experienc e an d thinkin g o f 
American s th e "limits "  t o whic h huma n appetit e fo r 
consumptio n coul d go .  Second ,  th e intens e deman d fo r 
developmen t  o f  ne w energ y source s increase d 
significantl y th e politica l  influenc e o f 
developmenta l  advocate s i n governmental ,  corporat e 
and technica l  institution s whic h ha d lon g chafe d 
unde r  bot h natura l  environmenta l  an d pollutio n 
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contro l  programs .  Thi s greatl y overweighte d th e 
balanc e o f  politica l  force s s o tha t  environmenta l 
leader s ha d fa r  greate r  difficult y i n bein g heard . 
I n th e fac e o f  energ y issue s environmenta l  leader s 
formulate d thei r  ow n energ y proposal s whic h the y 
sough t  t o injec t  int o th e debates ,  bu t  no t  ye t  wit h 
overridin g succes s ami d a n overwhelmin g emphasi s o n 
traditiona l  approache s t o increasin g energ y supply . 
Lifestyl e issue s als o injecte d a  ne w dimensio n 
int o environmenta l  affair s durin g th e cours e o f  th e 
1970s.[51 ]  The y becam e especiall y visibl e i n th e 
energ y debates ,  a s th e contras t  emerge d betwee n 
highl y centralize d technologie s o n th e on e hand ,  an d 
decentralize d system s o n th e other .  Behin d thes e 
debate s la y th e evolutio n o f  ne w idea s abou t 
organizin g one' s dail y life ,  one' s home ,  communit y 
and leisur e activitie s an d eve n work—al l  o f  whic h 
had grow n ou t  o f  th e changin g lifestyle s o f  younge r 
Americans .  I t  place d considerabl e emphasi s o n mor e 
personal ,  famil y an d communit y autonom y i n th e fac e 
of  th e force s o f  large r  social ,  economi c an d 
politica l  organization .  Th e impac t  an d rol e o f  thi s 
chang e wa s no t  alway s clear ,  bu t  i t  emerge d 
forcefull y i n th e energ y debat e a s decentralize d 
sola r  system s an d conservatio n seeme d t o b e 
appropriat e t o decision s mad e personall y  an d 
locally—o n a  mor e huma n scale—contrastin g markedl y 
wit h high-technolog y system s whic h leader s o f 
technical ,  corporat e an d governmenta l  institution s 
seemed t o prefer .  Issue s pertainin g t o th e 
centralizatio n o f  politica l  contro l  playe d a n 
increasin g rol e i n environmenta l  politic s a s th e 
1970 s cam e t o a  close . 
To defin e stage s i n th e evolutio n o f 
environmenta l  affair s i n thi s manne r  help s t o 
interweav e thos e affair s wit h broade r  pattern s o f 
socia l  change .  On e shoul d b e wary ,  perhaps ,  o f  th e 
temptatio n t o argu e tha t  b y 198 0 a  "full-scale "  se t 
of  environmenta l  issue s ha d emerged ,  bi t  b y bit ,  t o 
for m a  coheren t  whole .  Fo r  ther e wer e many differen t 
strand s whic h a t  time s wen t  of f  i n differen t 
directions .  Thos e whos e environmenta l  experienc e wa s 
confine d t o th e urba n contex t  di d no t  alway s shar e 
th e perspectiv e an d interes t  i n issue s o f  thos e wh o 
wer e preoccupie d wit h th e wildlands .  Ye t  i t  wa s 
rathe r  strikin g th e degre e t o whic h workin g 
relationship s ha d develope d ami d th e varie d 
strands.[52 ]  What  wa s especiall y noticeabl e wa s th e 
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degre e t o whic h th e challeng e pose d b y th e Reaga n 
administratio n tende d t o mobiliz e laten t  value s an d 
strengthe n cooperativ e tendencies.[53 ]  Fro m th e 
beginnin g o f  tha t  administration ,  th e ne w 
governmenta l  leader s mad e clea r  thei r  convictio n tha t 
th e "environmenta l  movement "  ha d spen t  itself ,  wa s n o 
longe r  viable ,  an d coul d readil y b e dismisse d an d 
ignored .  Durin g th e campaig n th e Reaga n entourag e 
had refuse d ofte n t o mee t  wit h citize n environmenta l 
groups ,  an d i n lat e Novembe r  i t  mad e clea r  tha t  i t 
woul d no t  eve n accep t  th e view s o f  it s  ow n 
"transitio n team "  whic h wa s mad e u p o f  forme r 
Republica n administratio n environmentalist s wh o wer e 
though t  t o b e fa r  to o extreme.[54 ]  Henc e 
environmentalist s o f  al l  thes e varie d hue s face d a 
hostil e governmen t  tha t  wa s no t  pron e t o b e evasiv e 
or  deceptiv e abou t  tha t  hostility .  It s 
anti-environmenta l  view s wer e expresse d wit h enormou s 
vigo r  an d clarity . 
We ca n wel l  loo k upo n tha t  challeng e a s a n 
historica l  experimen t  whic h teste d th e exten t  an d 
permanenc e o f  th e change s i n socia l  value s whic h la y 
at  th e roo t  o f  environmenta l  interest .  B y it s 
oppositio n th e Reaga n administratio n coul d b e though t 
of  a s challengin g citize n environmenta l  activit y t o 
prov e itself .  An d th e response ,  i n turn ,  indicate d a 
degre e o f  dept h an d persistenc e whic h make s clea r 
tha t  environmenta l  affair s ste m fro m th e extensiv e 
and deep-seate d change s w e hav e bee n describing . 
Most  strikin g perhap s hav e bee n th e publi c opinio n 
poll s durin g 198 1 pertainin g t o revisio n o f  th e Clea n 
Ai r  Act .  On tw o occasions ,  i n Apri l  an d i n Septembe r 
th e Harri s pol l  foun d tha t  som e 80 % o f  th e America n 
peopl e favore d a t  leas t  maintainin g tha t  Ac t  o r 
makin g i t  stricter ,  level s o f  positiv e environmenta l 
opinio n o n ai r  qualit y highe r  tha n fo r  poll s i n th e 
1960 s o r  1970s.[55 ]  On e ca n als o cit e th e rapi d 
increase s i n membershi p whic h occurre d i n many 
environmenta l  organizations ,  mos t  notabl y th e Sierr a 
club ,  a s wel l  a s financia l  contribution s t o them.[56 ] 
And th e initia l  foray s int o electora l  politic s whic h 
environmentalist s hav e recentl y undertake n seem s t o 
hav e tappe d activis t  predisposition s mobilize d b y th e 
fea r  o f  th e ne w administrationn.[57 ] 
We migh t  tak e thi s respons e t o th e Reaga n 
administratio n challenge ,  therefore ,  a s evidenc e o f 
th e degre e t o whic h w e ca n asses s th e environmenta l 
activitie s o f  th e pas t  thre e decade s a s associate d 
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wit h fundamenta l  an d persisten t  change ,  no t  a 
temporar y displa y o f  sentiment ,  whic h cause s 
environmenta l  value s t o b e injecte d int o publi c 
affair s continuousl y an d eve n mor e vigorousl y i n th e 
fac e o f  politica l  adversity .  Th e mos t  strikin g 
aspec t  o f  thi s fo r  th e historia n lie s i n th e wa y i n 
whic h i t  identifie s mor e sharpl y th e socia l  root s o f 
environmenta l  values ,  perceptio n an d action . 
Somethin g i s there ,  i n a  broa d segmen t  o f  th e 
America n peopl e whic h shape s th e cours e o f  publi c 
polic y i n thes e decade s afte r  Worl d War  I I  tha t  wa s 
fa r  differen t  fro m th e cas e earlier .  On e observe s 
not  ris e an d fall ,  bu t  persisten t  evolution ,  change s 
roote d i n persona l  circumstanc e whic h ad d u p t o broa d 
socia l  change s ou t  o f  whic h "movements "  an d politica l 
actio n aris e an d ar e sustained.[58 ]  Environmenta l 
affair s tak e o n meanin g a s integra l  part s o f  a  "ne w 
society "  tha t  i s  a n integra l  elemen t  o f  th e advance d 
consumer  an d industria l  orde r  o f  th e las t  hal f  o f  th e 
20t h century . 
The Environmenta l  Econom y an d Environmenta l  Ideolog y 
Ther e remai n tw o large r  mode s o f  analysi s whic h 
hel p t o defin e th e historica l  rol e o f  environmenta l 
affairs—on e economi c an d th e othe r  ideological .  I n 
neithe r  cas e ca n on e associat e environmenta l  politic s 
wit h eithe r  th e pre-Worl d War  I I  econom y o r  it s 
ideology .  I n bot h case s w e mus t  loo k t o innovation s 
roote d i n post-Wa r  changes.[59 ] 
Environmenta l  impulse s serve d a s a  majo r 
influenc e i n shapin g th e newer ,  mor e "modern, " 
economy.  The y brough t  t o th e for e ne w deman d factor s 
whic h i n tur n generate d ne w type s o f  productio n t o 
fil l  them ;  the y place d increasin g pressur e o n greate r 
technologica l  efficienc y i n productio n t o reduc e 
harmfu l  residual s an d resourc e waste .  I n man y 
aspect s o f  th e econom y on e ca n distinguis h betwee n 
olde r  an d newe r  form s o f  deman d an d supply , 
institution s an d mode s o f  economi c analysis .  Th e 
transitio n represent s a  shif t  fro m th e olde r 
manufacturin g t o th e newe r  advance d consume r  economy . 
I n thi s transitio n environmenta l  influence s wer e a n 
integra l  par t  o f  th e emergin g econom y tha t  wa s 
strugglin g fo r  a  large r  rol e i n Americ a ami d mor e 
establishe d economi c institutions .  Fro m thi s contex t 
of  analysi s w e ca n establis h furthe r  element s o f  th e 
rol e o f  environmenta l  affair s i n long-ru n socia l 
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change . 
I n publi c debat e ther e wa s a  tendenc y t o se t  of f 
th e "economy "  versu s th e "environment "  a s i f  th e 
latte r  constitute d a  restrain t  o n th e former.[60 ] 
But  environmenta l  affair s wer e a  par t  o f  th e economy , 
tha t  par t  whic h constitute d ne w type s o f  consume r 
demand,  givin g ris e i n tur n t o ne w mode s o f 
productio n t o suppl y tha t  demand ,  som e i n th e privat e 
marke t  an d som e i n th e public .  Th e ensuin g 
controversie s wer e betwee n olde r  an d newe r  type s o f 
demand,  an d th e allocatio n o f  resource s a s betwee n 
olde r  an d newe r  type s o f  productio n a s pattern s o f 
demand changed .  I t  wa s difficul t  fo r  th e olde r 
manufacturin g economy ,  wit h it s emphasi s o n consume r 
necessitie s an d convenience s an d physica l  commoditie s 
t o fil l  them ,  t o accep t  th e legitimac y o f  th e newe r 
economy whic h gav e ris e t o newe r  consume r  need s an d 
type s o f  production.[61 ]  Th e tensio n betwee n ol d an d 
new wa s reminiscen t  o f  th e simila r  tensio n i n th e 
19t h centur y betwee n th e olde r  agricultura l  an d th e 
newer  manufacturin g economies . 
Much o f  th e America n econom y ha d move d beyon d 
necessitie s an d convenience s t o encompas s amenities . 
I t  i s  difficul t  t o identif y thi s chang e i f  on e begin s 
th e analysi s wit h th e traditiona l  focu s o n mode s o f 
production ;  i t  i s  mor e easil y identifie d i f  on e 
start s wit h changin g pattern s o f  consumption .  Th e 
forme r  approac h lump s togethe r  many an d varie d 
change s a s on e "servic e economy, "  tha t  beyon d ra w 
materia l  extractio n an d manufacturing .  Th e latte r 
identifie s varie d ne w sector s associate d wit h 
consumptio n suc h a s th e "recreatio n (economy, "  th e 
"leisur e economy, "  "th e healt h economy, "  th e 
"creativ e art s economy, "  an d the /  "environmenta l 
economy"  eac h o f  whic h identifie s a/ne w directio n o f 
economi c change .  Muc h o f  thi s involve s discretionar y 
income ,  th e allocatio n o f  expenditure s no t  jus t  t o 
amenitie s bu t  als o t o reshape d an d restyle d 
necessitie s an d convenience s themselve s t o mak e the m 
aestheticall y mor e appealing,,t o ad d t o the m element s 
othe r  tha n traditiona l  characteristic s o f  "utility. " 
/ 
The mos t  seriou s questio n o f  resourc e allocatio n 
raise d b y th e environmenta l  econom y la y i n th e 
appropriat e balanc e whic h shoul d b e struc k betwee n 
natura l  an d develope d environments .  Th e ne w 
environmenta l  consume r  societ y calle d fo r  mor e o f  th e 
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former .  Thi s gav e ris e t o massiv e debate s ove r  suc h 
issue s a s wildernes s an d othe r  natura l  environmen t 
proposals .  I t  wa s difficult ,  i f  no t  impossible ,  fo r 
thos e associate d wit h th e olde r  developmenta l  econom y 
t o accep t  th e notio n tha t  natura l  environment s shoul d 
pla y a  majo r  rol e i n moder n economi c affairs .  Henc e 
the y tende d t o argu e tha t  i n thi s matte r  a  prope r 
"balance "  shoul d involv e onl y minima l  allocatio n o f 
air ,  lan d an d wate r  t o natura l  environments .  Ofte n 
the y maintaine d tha t  suc h allocation s shoul d end . 
They migh t  approv e som e rol e fo r  natura l  environment s 
i n th e moder n econom y bu t  onl y i f  the y wer e o n site s 
whic h developer s themselve s di d no t  want.[62 ]  Hence , 
minin g companie s argue d tha t  whereve r  mineral s wer e 
t o b e foun d the y shoul d b e develope d irrespectiv e o f 
thei r  implicatio n fo r  th e degradatio n o f  natura l 
environments . 
The environmenta l  impuls e als o ha d majo r 
implication s fo r  th e technolog y o f  production , 
servin g a s a  forc e towar d mor e rapi d modernizatio n o f 
plan t  an d equipment.[63 ]  I n an y give n segmen t  o f 
industr y plant s constitute d a  variabl e spectru m 
rangin g fro m th e mos t  obsolet e t o th e mos t  modern . 
I n th e norma l  cours e o f  privat e marke t  choice s th e 
more obsolet e wer e discarde d an d th e mor e moder n 
added ,  givin g ris e t o a  genera l  tendenc y fo r  th e 
entir e industr y towar d modernization .  Bu t 
environmentalist s fel t  tha t  th e pac e o f  chang e wa s 
to o slow .  The y wer e especiall y intereste d i n th e 
environmenta l  efficienc y o f  production ,  th e degre e t o 
whic h i t  reduce d th e outpu t  o f  residual s pe r  facto r 
input ;  the y believe d tha t  plant s whic h wer e mor e 
obsolet e i n materia l  produc t  outpu t  wer e als o mor e 
obsolet e i n environmenta l  output .  Hence ,  the y urge d 
tha t  th e mos t  moder n plants ,  th e "averag e o f  th e 
best, "  shoul d serv e a s example s agains t  whic h th e 
res t  o f  th e industr y shoul d b e judged .  I n focusin g 
on thes e "bes t  technologies "  a s model s fo r 
achievemen t  b y all ,  environmentalist s serve d a s a 
forc e fo r  technologica l  innovation.[64 ] 
I t  wa s ofte n difficult ,  however ,  fo r  industr y t o 
move a t  th e pac e whic h environmentalist s desired . 
Many corporat e leader s wer e fro m sale s an d marketin g 
origins ,  rathe r  tha n engineerin g an d production ,  an d 
tende d no t  t o pres s continuall y fo r  cost-reducin g 
technologie s bu t  t o maintai n cost-increasin g one s s o 
lon g a s the y wer e profitable.[65 ]  A t  th e sam e tim e 
th e corporat e respons e t o regulator y requirement s 
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ofte n le d t o superficia l  change s t o reduc e th e 
immediat e burde n o f  governmenta l  decisions ,  suc h a s 
lega l  actio n or limite d "ad d on "  pollutio n contro l 
technology ,  rathe r  tha n t o re-examin e productio n 
technologie s i n orde r  t o see k combine d efficiencie s 
i n bot h produc t  an d environmenta l  output.[66 ]  Thos e 
who too k a  leadin g rol e i n tha t  direction ,  suc h a s 
Josep h Lin g o f  th e 3- M corporatio n wer e ofte n though t 
of  a s "eccentrics, "  b y thei r  fello w executives .  Th e 
interna l  politic s o f  trad e association s whic h spok e 
fo r  busines s i n th e large r  politica l  scen e ofte n 
require d tha t  thei r  publi c position s no t  b e to o 
"advanced, "  sinc e thei r  member s include d bot h th e 
more obsolet e an d th e mor e moder n firms ;  i n wate r 
pollutio n control ,  fo r  example ,  the y argued ,  tha t  th e 
media n fir m rathe r  tha n th e mos t  efficien t  te n 
percen t  shoul d serv e a s th e mode l  fo r  th e res t  o f  th e 
industr y t o follow .  Corporat e leader s ofte n argue d 
tha t  regulatio n wa s a  roadbloc k t o greate r  productio n 
efficiencies ,  bu t  whe n suc h a  propositio n wa s subjec t 
t o empirica l  examinatio n i t  wa s found ,  o n th e 
contrary ,  tha t  i f  regulatio n wa s sufficientl y fir m i t 
gav e ris e t o mor e seriou s examinatio n o f 
manufacturin g procese s an d resulte d i n innovation . 
We migh t  als o profitabl y identif y th e 
environmenta l  impuls e mor e precisel y i n term s o f  it s 
ideologica l  component .  What  i s th e plac e o f 
environmenta l  idea s ami d th e politica l  ideologie s 
inherite d fro m th e recen t  past ? Thes e customaril y 
divid e politica l  force s betwee n th e "liberal "  an d th e 
"conservative. "  Th e corporat e busines s communit y an d 
critic s o f  growt h i n governmen t  ar e though t  o f  a s 
"conservatives, "  whil e mor e subordinat e sector s o f 
societ y wh o loo k t o governmen t  t o ai d the m ar e 
though t  o f  a s "liberal. "  Whil e thes e ideologica l 
pattern s hav e root s deepe r  i n histor y tha n th e 1930s , 
the y wer e give n a  ne w twis t  durin g th e Ne w Dea l  whe n 
controversie s ove r  publi c spendin g fo r  socia l 
program s suc h a s welfar e an d socia l  securit y wer e 
added t o thos e o f  earlie r  vintag e whic h involve d 
dispute s amon g business ,  labo r  an d agricultur e ove r 
th e distributio n o f  th e fruit s o f  production . 
Environmenta l  issue s an d environmenta l  idea s ar e 
difficul t  t o classif y i n thi s way .  I f  on e raise d th e 
questio n a s t o whether .  o r  no t  environmentalist s 
favore d publi c o r  privat e enterpris e i n principle , 
one woul d hav e t o observ e tha t  whil e the y calle d fo r 
greate r  governmenta l  initiative s i n behal f  o f  thei r 
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objective s suc h a s i n publi c lan d managemen t  o r 
environmenta l  control s o n privat e production ,  the y 
wer e a s skeptica l  o f  publi c a s the y wer e o f  privat e 
enterprise .  Th e Tennesse e Valle y Authority ,  th e 
majo r  exampl e o f  -  publi c ownershi p o f  th e mean s o f 
industria l  productio n i n recen t  time s wa s roundl y 
condemned whe n it s action s wit h respec t  t o ai r 
pollution ,  da m buildin g an d coa l  an d uraniu m minin g 
wer e environmentall y detrimenta l  an d wa s applaude d 
when i t  too k u p innovativ e energ y measure s durin g th e 
Carte r  administration.[67 ]  Was i t  associate d wit h 
ideologica l  tradition s sustaine d b y th e politic s o f 
th e industria l  workin g class ? Certainl y no t  wit h 
socialis t  ideologie s an d wit h mor e reformis t 
movements onl y partially .  Fo r  whil e worke r  movement s 
gre w ou t  o f  th e struggl e amon g producer s f o varie d 
share s o f  th e profit s o f  production ,  environmenta l 
value s wer e associate d mor e wit h consumptio n whic h 
tende d t o dra w line s o f  demarcatio n betwee n 
environmentalist s an d producer s a s a  while .  Onl y 
when i t  cam e t o environmenta l  health ,  whic h brough t 
occupationa l  an d communit y healt h concern s together , 
di d worker s an d environmentalist s fin d common 
ground.[68 ] 
Environmenta l  value s an d idea s tende d no t  t o fi t 
int o traditiona l  politica l  ideologies ,  bu t  t o cu t 
acros s them.[69 ]  The y tende d t o defin e corporat e 
leader s a s radicals ,  a s responsibl e fo r  massive , 
rapi d an d deep-seate d transformation s i n moder n 
societ y tha t  threatene d t o destro y prize d natura l 
environments ,  tha t  uproote d stabl e way s o f  life ,  an d 
generate d pervasiv e an d persisten t  chemica l  threats . 
Corporat e leader s wer e eve r  demandin g tha t  peopl e 
chang e thei r  live s markedl y i n orde r  t o accommodat e 
developmenta l  objectives ,  an d t o accep t  th e risk s o f 
thei r  proposal s fo r  rapi d an d fa r  reachin g change . 
I n respons e t o thes e demands ,  environmentalist s 
sough t  t o slo w u p th e pac e o f  innovation ,  t o restrai n 
it .  Henc e the y wer e conservative .  I t  woul d no t  b e 
accurat e t o describ e the m a s on e industr y leade r  di d 
as "stone-ag e neanderthals, "  fo r  environmentalist s 
shared ,  wit h approval ,  th e materia l  benefit s o f 
moder n production .  Bu t  the y wer e willin g t o argu e 
tha t  th e pac e o f  chang e i n Americ a i n th e 1960 s an d 
1970 s wa s fa r  to o rapi d an d shoul d b e slowe d dow n s o 
as no t  t o destro y value s importan t  t o a  societ y o f 
moder n pattern s o f  life.[70 ] 
They wer e als o ofte n fisca l  conservative s whe n 
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th e us e o f  publi c fund s wa s a n importan t  instrumen t 
of  materia l  developmen t  an d engage d i n many a 
politica l  struggl e t o cu t  bac k publi c spending .  Th e 
1960 s an d 1970 s wer e decade s o f  rapi d economi c 
"growth "  i n whic h job s an d produc t  increase d 
dramaticall y an d publi c program s wit h publi c fundin g 
playe d a  majo r  rol e i n it :  constructio n o f  dam s an d 
highways ,  rebuildin g o n floo d plain s afte r  floods , 
channelizatio n o f  stream s an d rivers ,  developmen t  o f 
barrie r  islands ,  a  hos t  o f  "rura l  development " 
program s whic h ha d becom e extende d fro m th e 
"depressed "  are a o f  th e Appalachian s t o th e entir e 
nation.[71 ]  Al l  thes e tende d t o encourag e mor e rapi d 
economi c development .  Th e mos t  widel y know n case s o f 
environmenta l  actio n o n thi s scor e pertaine d t o fund s 
fo r  constructio n o f  publi c work s i n river s an d 
harbor s unde r  th e auspice s o f  th e U.S .  Arm y Corp s o f 
Engineers.[72 ]  I t  wa s n o wonde r  tha t  i n fashionin g 
coalition s t o scal e bac k suc h expenditure s 
environmentalist s joine d wit h th e Nationa l  Taxpayer s 
Unio n an d othe r  "fisca l  conservatives "  i n Congres s 
who tende d t o giv e ideologica l  suppor t  t o reduce d 
publi c spending . 
At  th e sam e time ,  i n socia l  value s 
environmentalist s coul d b e though t  o f  a s innovativ e 
rathe r  tha n conservative .  Thei r  view s abou t  natura l 
environment s an d huma n healt h wer e associate d wit h 
newer  rathe r  tha n olde r  idea s abou t  huma n want s an d 
needs ;  the y ha d a  large r  associatio n wit h othe r 
innovation s i n value s suc h a s th e mor e autonomou s 
rol e o f  women,  mor e cosmopolita n rathe r  tha n 
traditiona l  way s o f  life ,  an d "freer "  way s o f 
thinkin g tha t  wer e associate d wit h socia l 
modernization .  Suc h valu e change s ha d take n plac e a t 
a numbe r  o f  time s i n th e nation' s pas t  an d thes e 
historian s understan d b y sortin g ou t  newe r  value s 
fro m older ,  distinguishin g thos e peopl e wh o espouse d 
th e newe r  wit h enthusias m fro m thos e wh o dre w bac k i n 
defens e an d fea r  agains t  cultura l  change .  I n th e 
mid-19t h century ,  fo r  example ,  th e Republica n part y 
had bee n associate d wit h innovation s i n cultura l 
value s an d th e Democrati c part y wit h a  defens e o f 
olde r  ones .  Bu t  i n th e mid-20t h century ,  th e part y 
role s wer e reversed ,  a s th e Democrat s seeme d t o 
harbo r  cultura l  innovatio n an d th e Republican s spok e 
out  i n defens e o f  olde r  values .  Thes e pattern s o f 
cultura l  chang e tende d t o defin e wha t  wa s 
"conservative "  an d wha t  wa s "liberal "  i n term s 
differen t  fro m th e issue s o f  economi c controversy . 
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And s o i t  wa s wit h environmenta l  value s i n whic h 
environmentalist s bot h expresse d th e defens e o f  dail y 
lif e fro m technologica l  radicalis m an d espouse d 
innovation s i n cultura l  values.[73 ] 
Withi n th e contex t  o f  thes e mor e "modern "  an d 
more innovativ e values ,  however ,  ther e wa s i n 
environmenta l  affair s a  deepl y conservativ e strea k i n 
a differen t  sens e tha t  wen t  fa r  beyon d th e rol e o f 
corporation s an d thei r  defens e t o th e large r  ideolog y 
of  conservatism— a searc h fo r  wide r  huma n meaning . 
Environmentalist s tende d t o wor k ou t  thei r  value s 
ami d a  "sens e o f  place "  tha t  provide d root s t o life' s 
meanin g muc h i n th e sam e wa y a s "local "  communit y 
value s lon g ha d displayed .  I t  wa s thei r  involvemen t 
wit h th e natura l  environment s o f  give n place s tha t 
engage d emotion s an d minds .  I t  wa s th e threa t  t o 
tha t  "place "  o f  home ,  wor k an d pla y fro m large-scal e 
developments ,  fro m ai r  an d wate r  pollution ,  an d fro m 
toxi c chemica l  contaminatio n whic h arouse d the m t o 
action .  Environmentalist s sough t  root s i n th e les s 
develope d an d mor e natura l  world ,  an d rapi d chang e 
threatene d thos e root s wit h impairmen t  an d 
destruction .  Insofa r  a s on e coul d describ e 
conservatis m a s mor e generall y a  searc h fo r  roots , 
fo r  stabilit y  an d orde r  ami d th e large r  worl d o f 
rapi d change ,  the n environmentalist s share d tha t 
impulse.[74 ] 
Summary 
Thi s essa y ha s constitute d a n attemp t  t o plac e 
th e environmenta l  affair s o f  th e pas t  thre e decade s 
i n th e perspectiv e o f  historica l  evolution .  I  hav e 
sough t  no t  jus t  t o searc h fo r  antecedent s whic h woul d 
serv e t o lin k th e mor e recen t  an d th e mor e remot e 
past s throug h som e similarit y o f  huma n activity . 
Instea d I  hav e sough t  t o determin e th e degre e t o 
whic h a  relativel y ful l  rang e o f  characteristic s o f 
environmenta l  affairs ,  fro m value s t o politica l 
controvers y t o economi c chang e an d politica l  ideolog y 
constitut e merel y a n elaboratio n o f  earlie r 
tendencie s o r  somethin g tha t  wa s relativel y new ,  a 
departur e fro m th e past .  I  hav e argue d tha t  thes e 
canno t  b e understoo d adequatel y unles s the y ar e 
associate d wit h th e newe r  society ,  th e newe r  econom y 
and th e newe r  politic s o f  th e decade s afte r  Worl d War 
II .  Moreover ,  the y ca n b e understoo d onl y a s a n 
evolvin g phenomeno n withi n thos e post-Wa r  decades , 
ami d th e pattern s o f  chang e i n th e advance d consume r 
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societ y a s i t  steadil y too k shape .  America n societ y 
toda y i s fa r  differen t  tha n i t  wa s i n th e 1930s .  I t 
can bes t  b e understoo d no t  a s a n implicatio n o f  th e 
New Dea l  years ,  bu t  a s a  produc t  o f  vas t  socia l  an d 
economi c transformation s whic h too k plac e afte r  Worl d 
War  I I  whic h brough t  many ne w value s an d impulse s t o 
th e America n politica l  scene .  An d s o i t  i s  wit h 
environmenta l  affairs .  Whil e displayin g som e root s 
i n earlie r  time s the y wer e shape d primaril y b y th e 
rapidl y changin g societ y whic h cam e int o bein g afte r 
th e War  which ,  i n s o man y ways ,  constitute s a 
watershe d i n America n history . 
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Departmen t  o f  Forest s an d Water s unti l  197 0 whe n i t 
was change d t o th e Departmen t  o f  Environmenta l 
Resources . 
[7 ]  Th e Nationa l  Park s Associatio n adde d thi s ne w 
titl e t o it s publicatio n i n 1970 .  A t  th e sam e tim e 
i t  revise d it s ow n name fro m Nationa l  Park s 
Associatio n t o Nationa l  Park s an d Conservatio n 
Association . 
[8 ]  A  brie f  statemen t  o f  thi s competitio n betwee n 
th e Par k Servic e an d th e Fores t  Service ,  an d a 
detaile d analysi s o f  th e Olympi c cas e i s Be n W. 
Twight ,  "Th e Tenacit y o f  Valu e Commitment :  Th e 
Fores t  Servic e an d th e Olympi c Nationa l  Park, "  Ph.D . 
thesis ,  Universit y o f  Washington ,  Seattle ,  1971 . 
[9 ]  See ,  fo r  example ,  Ralp h Borsodi ,  Fligh t  fro m 
th e City :  A n Experimen t  i n Creativ e Livin g o n th e 
Land "  (Ne w Yor k an d London ,  1933) ,  an d a  publication , 
edite d b y Mildre d Loomis ,  whic h gre w ou t  o f  Borsodi' s 
inspiration ,  Th e Gree n Revolution ,  1962 -  , 
publishe d i n th e 1960 s a t  th e Schoo l  o f  Living , 
Freeland ,  Maryland . 
[10 ]  Fo r  a  brie f  descriptio n o f  thi s socia l  contex t 
see Samuel  P .  Hays ,  "Th e Structur e o f  Environmenta l 
Politic s Sinc e Worl d War  II, "  i n Journa l  o f  Socia l 
History ,  14- 4 (Summer ,  1981) ,  719-73'8 ^ 
[11 ]  Se e Willia m Ashworth ,  Hell s Canyon ,  Th e Deepes t 
Gorg e o n Eart h (Ne w York ,  1977) ;  intervie w wit h 
Broc k Evan s (Ma y 1980 )  wh o a t  th e tim e o f  th e Hell s 
Canyon decisio n wa s Pacifi c  Northwes t  representativ e 
of  th e Sierr a Club . 
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[12 ]  Thes e development s ar e worke d ou t  mor e full y i n 
Samuel  P .  Hays ,  "Th e Rol e o f  Forest s i n America n 
History, "  pape r  presente d a t  a  conferenc e o n th e 
Futur e o f  th e America n Forests ,  sponsore d b y th e 
Conservatio n Foundation ,  Seattle ,  Washington ,  Apri l 
1979 .  Se e als o Hays ,  "Giffor d Pincho t  an d th e 
America n Conservatio n Movement, "  i n Carrol l  W. 
Purcell ,  Jr .  ,  ed ,  Technolog y i n America :  A_ Histor y 
of  Individual s an d Idea s (Cambridge ,  1981) ,  151-162 . 
[13 ]  Thi s analysi s o f  th e relationshi p betwee n th e 
U.S .  Fores t  Servic e an d th e wildernes s movement  i s 
draw n fro m a  variet y o f  sources ,  includin g Twigh t 
(fn .  8) ;  Jame s Gilligan ,  "Th e Developmen t  o f  Polic y 
and Administratio n o f  Fores t  Servic e Primitiv e an d 
Wildernes s Area s i n th e Wester n Unite d States"(2v) , 
Ph.D .  thesis ,  Universit y o f  Michigan ,  1953 ;  article s 
i n Th e Livin g Wildernes s an d th e Sierr a Bulleti n 
fro m th e mid-1930 s onward ;  account s o f  wildernes s 
politic s i n stat e publication s suc h a s "Wil d Oregon, " 
"Wil d Washington, "  "Th e Wildernes s Record " 
(California) ;  an d th e Sierr a Clu b Nationa l  News 
Report . 
[14 ]  Fo r  account s o f  thes e divergen t  view s se e 
article s i n Fores t  Planning ,  Fores t  Plannin g 
Cleaninghouse ,  Eugene ,  Oregon ,  whic h bega n 
publicatio n i n Apri l  1980 . 
[15 ]  Fo r  a  continuin g treatmen t  o f  issue s arisin g 
fro m thi s progra m se e th e annua l  Proceeding s o f  th e 
Nationa l  Watershe d Congress ,  firs t  hel d i n 195 3 an d 
annuall y thereafter . 
[16 ]  Th e issue s i n strea m channelizatio n ca n b e 
followe d i n Committe e o n Governmen t  Operations ,  U.S . 
House o f  Representatives ,  Strea m Channelizatio n ( 4 
parts) ,  92n d Congress ,  1s t  Sessio n (Washington ,  D.C. , 
1971) . 
[17 ]  Fo r  a  surve y o f  non-gam e wildlif e issues ,  se e 
Wil d lif e Managemen t  Institute ,  "Curren t  Investments , 
Projecte d Need s &  Potentia l  Ne w Source s o f  Incom e fo r 
Nongame Fis h &  Wildlif e Program s i n th e Unite d 
States, "  (Washington ,  D.C. ,  1975) . 
[18 ]  Wildlif e Managemen t  Institute ,  "Th e Nort h 
America n Wildlif e Policy ,  1973, "  whic h include s a 
cop y o f  th e "America n Game Policy ,  1930. " 
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(Washington ,  D.  C .  ,  nd) . 
[19 ]  Fo r  tw o recen t  compilation s o f  valu e change s 
ove r  th e pas t  severa l  decade s se e Josep h Veroff , 
Elizabet h Douva n an d Richar d A .  Kulka ,  Th e Inne r 
American :  A  Self-Protrai t  Fro m 195 7 t o 197 6 (Ne w 
York ,  1981) ;  Danie l  Yankelovich ,  Ne w Rules : 
Searchin g Fo r  Self-Fulfillmen t  i n a  Worl d Turne d 
Upsid e Down~TNew York ,  1981) . 
[20 ]  Se e Arnol d Mitchell ,  "Socia l  Change : 
Implication s o f  Trend s i n Value s an d Lifestyles, " 
VALS Repor t  No .  3 ,  Stanfor d Researc h International , 
Menl o Park ,  1979 ;  an d Joh n Naisbitt ,  "Th e Ne w 
Economi c an d Politica l  Orde r  o f  th e 1980s, "  speec h 
give n t o Th e Foresigh t  Group ,  Stockhol m Sweden ,  Apr . 
17,  1980 ,  availabl e fro m th e Cente r  fo r  Polic y 
Process ,  Washington ,  D.C .  Fo r  periodi c coverag e o f 
wor k o n valu e change s consul t  Leadin g Edg e Bulletin : 
Frontier s o f  Socia l  Transformation ,  publishe d b y 
Interfac e Press ,  Lo s Angeles ,  Calif . 
[21 ]  See ,  fo r  example ,  Mar y Key s Watson ,  "Behavoria l 
and Environmenta l  Aspect s o f  Recreationa l  Lan d 
Sales, "  Ph.D .  thesis ,  Departmen t  o f  Geography , 
Pennsylvani a Stat e University ,  1975 . 
[22 ]  A  considerabl e numbe r  o f  publi c opinio n poll s b y 
th e Gallup ,  Harri s an d Rope r  organization s indicat e 
th e rang e o f  expressio n o f  environmenta l  values . 
Ther e ar e als o numerou s poll s o n specialize d 
environmenta l  subject s whic h reflec t  environmenta l 
values .  Among the m are :  Stephe n R.  Kellert , 
"America n attitudes ,  knowledg e an d behavior s towar d 
wildlif e an d natura l  habitats, "  stud y funde d b y th e 
U.S .  Fis h an d Wildlif e Service ,  o f  whic h thre e o f 
fou r  phase s wer e complete d a s o f  th e en d o f  1980 . 
The title s o f  eac h o f  phase s I ,  I I  an d II I  are : 
"Publi c Attitude s Towar d Critica l  Wildlif e an d 
Natura l  Habita t  Issues, "  "Activit y o f  th e America n 
Publi c Relatin g t o Animals, "  an d "Knowledge , 
Affectio n an d Basi c Attitude s Towar d Animal s i n 
America n Society, "  Se e als o Th e Gallu p Organization , 
"Nationa l  Opinion s Concernin g th e Californi a Deser t 
Conservatio n Area, "  stud y conducte d fo r  th e Burea u o f 
Land Managemen t  (Princeton ,  1978) ;  an d Opinio n 
Researc h corporation ,  "Th e Public' s Participatio n i n 
Outdoo r  Activitie s an d Attitude s Towar d Nationa l 
Wildernes s Areas, "  prepare d fo r  th e America n Fores t 
Institut e (Princeton ,  1977) . 
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[23 ]  Thi s sectiona l  analysi s i s derive d fro m 
tabulatio n o f  environmenta l  vote s i n th e U.S .  Hous e 
of  Representatives ,  1970-77 ,  originall y prepare d b y 
th e Leagu e o f  Conservatio n Voters,  Washington ,  D.C . 
fo r  eac h Congressiona l  session . 
[24 ]  On e typ e o f  evidenc e whic h reflect s thes e 
growin g interest s i s th e "fiel d guide, "  whic h gre w 
rapidl y i n exten t  an d circulatio n i n th e 1960 s an d 
1970s .  Th e mos t  traditiona l  forma t  wa s tha t 
represente d b y th e Peterso n guid e serie s whic h 
identifie d birds ,  plant s an d animals .  Bu t  ther e wa s 
an increasin g numbe r  o f  hikin g guide s whic h include d 
considerabl e informatio n abou t  th e natura l 
environmen t  throug h whic h on e hiked .  Ofte n eac h ne w 
sit e aroun d whic h publi c natura l  environmen t  interes t 
aros e le d t o a  guid e whic h enable d peopl e t o "fin d 
thei r  way "  an d t o appreciat e wha t  the y saw .  I n 198 0 
th e Sierr a Clu b bega n t o publis h a  ne w serie s o f 
regiona l  "naturalis t  guides "  whic h provide d simila r 
assistanc e t o seekin g ou t  a  wid e rang e o f  natura l 
environmenta l  areas . 
[25 ]  On e o f  th e majo r  expression s o f  thi s interes t 
was natur e photography .  Thi s canno t  b e pinne d dow n 
quantitatively ,  bu t  no t  wholl y irrelevan t  wa s th e 
ris e i n photograph y a s a  whol e i n America n society . 
The 198 0 editio n o f  th e surve y o f  America n 
participatio n i n th e art s indicate d tha t  th e numbe r 
of  American s engage d i n photographi c pursuit s ros e 
fro m 19 % i n 197 5 t o 44 % i n 1980 .  Westerner s tende d 
t o b e mor e activ e (56 % participatio n i n 1980 )  tha n 
thos e i n othe r  part s o f  th e country .  Se e America n 
Counci l  fo r  th e Arts ,  American s an d th e Art s (Ne w 
York ,  1981) ,  p .  37 . 
[26 ]  Two document s whic h reflec t  thi s emphasi s a t  a 
governmenta l  leve l  ar e U.S .  Senate ,  Selec t  committe e 
on Nutritio n an d Human Needs ,  Dietar y Goal s fo r  th e 
Unite d State s (Washington ,  GPO,  1977) ;  an d U.S . 
Departmen t  o f  Health ,  Educatio n an d Welfare ,  Publi c 
Healt h Service ,  Health y People :  th e Surgeo n 
General' s  Repor t  o n Healt h Promotio n an d Diseas e 
Preventio n (Washington ,  GPO,  1979) .  Se e also ,  a s a 
representativ e mor e popula r  statement ,  Environmenta l 
Scienc e an d Technology ,  Apr .  1970 ,  275-277 , 
intervie w wit h Dr .  Pau l  Kotin ,  director ,  Nationa l 
Institut e fo r  Environmenta l  Healt h Sciences , 
includin g th e statement ,  "No w peopl e ar e intereste d 
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not  merel y i n no t  bein g ver y sic k bu t  i n bein g ver y 
well. " 
[27 ]  Th e economi c rol e o f  th e healt h foo d industr y 
can b e followe d i n th e trad e publication ,  Whol e 
Foods ,  publishe d i n Sant a Ana ,  California ,  beginnin g 
i n Januar y 1978 .  Fo r  dat a o n th e leve l  o f  busines s 
see "Firs t  Annua l  Repor t  o n th e Industry, "  i n Whol e 
Foods :  Natura l  Foo d Guid e (And/O r  Press ,  Berkeley , 
California ,  1979) ,  268-274 . 
[28 ]  I n lat e 198 1 a  ne w magazine ,  America n Health , 
was announced ,  subtitle d "Fitnes s o f  Bod y an d Mind. " 
The initia l  direct-mai l  tes t  t o establis h th e 
existenc e o f  potentia l  reader s brough t  a  7.2 % 
respons e whe n 5 % i s considere d t o b e ver y good .  Th e 
initia l  subscriptio n offe r  wil l  g o t o reader s o f  a 
variet y o f  publications ,  suc h a s Runners '  World , 
Psycholog y Toda y an d othe r  science ,  health ,  class , 
foo d an d self-hel p magazines ,  which ,  take n a s a 
whole ,  reflec t  th e varie d dimension s o f  th e valu e 
change s associate d wit h ne w attitude s towar d health . 
New Yor k Times ,  Nov .  23 ,  1981 . 
[29 ]  Some o f  thes e issue s hav e no w becom e "classic, " 
th e subjec t  o f  book-lengt h writing .  See ,  fo r 
example ,  Alla n R .  Talbot ,  Powe r  Alon g th e Hudson : 
The Stor m Kin g Cas e an d th e Birt h o f  Environmenta l  is m 
(New York ,  1972) ;  Barr y M.  Caspe r  an d Pau l  Davi d 
Wellstone ,  Powerline :  Th e Firs t  Battl e o f  America' s 
Energ y War  (Amherst ,  Mass. "  1981) ;  Joyc e Egginton , 
The Poisonin g o f  Michiga n (Ne w York ,  1980) ;  Pau l 
Brodeur ,  Expendabl e American s (Ne w York ,  1973) . 
[30 ]  Fo r  a n analysi s i n thi s vei n se e Willia m E . 
Shands an d Rober t  G.  Healy ,  Th e Land s Nobod y Wante d 
(Th e Conservatio n Foundation ,  "  Washington ,  D.C. , 
1977) . 
[31 ]  A  classi c expressio n o f  th e environmenta l  vie w 
i n thi s debat e i s Amor y B .  Lovins ,  Sof t  Energ y 
Paths :  Towar d a.  Durabl e Peac e (Cambridge ,  Mass. , 
1977) .  A n analysi s o f  th e value s implici t  i n thes e 
contrastin g position s i s include d i n Avarha m Shama 
and Ke n Jacobs ,  Socia l  Value s an d Sola r  Energ y 
Policy :  Th e Polic y Maker s an d th e Advocates ,  Sola r 
Energ y Researc h Institute ,  Oct .  1979 ,  SERI-RR-51-329 . 
[32 ]  See ,  fo r  example ,  Susa n Ja y Kleinberg , 
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"Technology' s Step-Daughters :  Th e Impac t  o f 
Industrializatio n Upo n Workin g Clas s Women, 
Pittsburgh ,  1865-1890. "  Universit y o f  Pittsburgh , 
Ph.D .  thesis ,  1973 . 
[33 ]  Th e mos t  celebrate d boo k i n thi s debat e wa s 
Donell a H .  Meadows an d Denni s L .  Meadows ,  Th e Limit s 
t o Growt h (Ne w York ,  1972) .  Se e als o a  repl y b y 
H.S.D .  Cole ,  e t  a l  (eds) ,  Model s o f  Doom:  A 
Critiqu e o f  th e Limit s t o Growt h (Ne w York ,  1973) . 
For  on e importan t  ite m i n th e energ y debat e se e 
Rober t  Stobaug h an d Danie l  Yergen ,  Energ y Future s 
(New York ,  1979) . 
[34 ]  Se e Roge r  W.  Sant ,  e t  al ,  Eigh t  Grea t  Energ y 
Myths :  th e Least-Cos t  Energ y Strateg y -  1978-2000 , 
Energ y Productivit y Repor t  No .  4 ,  Th e Energ y 
Productivit y Center ,  Mello n Institute ,  Arlington , 
Va. ,  1981 . 
[35 ]  Se e item s i n f n 29 ;  se e als o Hays ,  "Th e 
Structur e o f  Environmenta l  Politic s Sinc e Worl d War 
II, "  f n 10 . 
[36 ]  See ,  fo r  example ,  Crai g R.  Humphre y an d 
Frederic k R .  Buttel ,  Environment ,  Energ y an d Societ y 
(Belmont ,  Calif. ,  1982) ,  whic h describe s Rache l 
Carso n a s a n "importan t  catalys t  fo r  th e 
environmenta l  movement "  an d th e Sant a Barbar a oi l 
spil l  a s a  "pivota l  event. "  (pp .  7  an d 122) .  Thi s 
book ,  th e mos t  comprehensiv e accoun t  ye t  fro m th e 
perspectiv e o f  "environmenta l  sociology "  give s heav y 
emphasi s t o th e campu s studen t  movement  o f  1969-197 0 
as th e sourc e o f  environmenta l  concern . 
[37 ]  Th e Sierr a Club ,  fo r  example ,  gre w fro m 700 0 i n 
1952 t o 70,00 0 i n 1969 ,  an d th e Wildernes s Societ y 
fro m 12,00 0 i n 196 0 t o 54,06 3 i n 1970 . 
[38 ]  Th e relativ e significanc e o f  widely-share d 
socia l  an d economi c change s o n th e on e hand ,  an d 
dramati c event s o n th e othe r  i s a  majo r  se t  o f 
alternative s i n many historica l  analyses .  Th e 
environmenta l  scen e i s a n especiall y strikin g cas e o f 
th e wa y i n whic h preoccupatio n wit h th e mor e 
publicize d event s ha s obscure d th e mor e fundamenta l 
changes . 
[39 ]  Fo r  hearing s leadin g u p t o th e appointmen t  o f 
th e NORRRC se e Unite d State s Senate ,  Committe e o n 
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Interio r  an d Insula r  Affairs ,  85t h Congress ,  1s t 
Session ,  Hearing ,  "Outdoo r  Recreatio n Resource s 
Commission, "  May 15 ,  195 7 (Washington ,  GPO,  1957) . 
See account s o f  th e outdoo r  recreatio n situation , 
wic h reflec t  varie d response s t o it ,  i n America n 
Forests ,  Dec .  1960 ,  pp .  58-59 ,  an d Nov .  1961 ,  pp . 
40-4 1 an d 55-56 ;  an d i n Livin g Wildernes s i n issue s 
throug h 195 9 t o 1962 ,  fo r  example ,  Winter-Spring , 
1962 ,  pp .  3-9 . 
[40 ]  Fo r  th e America n Wildernes s Allianc e se e it s 
publications ,  Wil d Americ a (1979-present )  an d "O n 
th e Wil d Side "  (1979-present) .  Se e als o 
Proceedings ,  198 0 Wester n Wildernes s an d River s 
Conference ,  Denver ,  Colorado ,  Nov .  21-22 ,  1980 , 
distribute d an d apparentl y publishe d b y th e Alliance . 
[41 ]  Th e wor k o f  th e Natur e Conservanc y ca n bes t  b e 
followe d i n it s quarterl y publication ,  Natur e 
Conservanc y News (Arlingto n Va.) ,  whic h bega n 
publicatio n i n 1951 . 
[42 ]  Fo r  item s o n th e ai r  qualit y issu e se e Joh n C . 
Esposito ,  Vanishin g Ai r  (Ne w York ,  1970 )  an d 
Richar d J .  Tobin ,  Th e Socia l  Gambl e (Lexington , 
Mass. ,  1979) .  On wate r  qualit y se e Davi d Zwic k wit h 
Marc y Benstock ,  Wate r  Wastelan d (Ne w York ,  1971 ) 
and Harve y Lieber ,  Federalis m an d Clea n Water s 
(Lexington ,  Mass. ,  1975) . 
[43 ]  Th e pesticid e controvers y ha s produce d severa l 
"tract s fo r  th e times" ,  amon g the m Fran k Graham ,  Jr. , 
Sinc e Silen t  Sprin g (Bosto n 1970) ;  Rit a Gra y Beatty , 
The DDT Myth :  Triump h o f  th e Amateur s (Ne w Yor k 
1973) ;  Geor g Clau s an d Kare n Bolander ,  Ecologica l 
Sanit y (Ne w Yor k 1977) ;  an d Rober t  va n de n Bosch , 
The Pesticid e Conspirac y (Ne w Yor k 1978) . 
[44 ]  Fo r  th e earl y stage s o f  thi s issu e se e Committe e 
on Merchan t  Marin e an d Fisheries ,  Subcommitte e o n 
Fisherie s an d Wildlif e Conservation ,  89t h Congress , 
2nd Session ,  Hearing ,  "Estuarin e an d Wetland s 
Legislation, "  Jun e 16 ,  22-23 ,  1966 .  On e ca n follo w 
th e issu e a s i t  develope d leadin g u p t o th e Coasta l 
Zone Managemen t  Ac t  o f  1972 .  Tha t  Ac t  wa s a n 
importan t  exampl e o f  ho w a  majo r  environmenta l 
thrust ,  a  proposa l  fo r  a  syste m o f  nationa l  estuarin e 
area s t o b e manage d b y th e Nationa l  Par k Service , 
much aki n t o th e newl y emergin g concep t  o f  seashore s 
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and lakeshores ,  wa s almos t  completel y turne d back . 
I t  appeare d i n th e 197 2 Ac t  I n th e ver y limite d for m 
of  "estuarin e researc h areas. " 
[45 ]  On e o f  th e mos t  significan t  background s t o th e 
1969 Nationa l  Environmenta l  Polic y Ac t  la y i n th e 
concer n o f  th e Fis h an d Wildlif e Servic e abou t  th e 
failur e o f  federa l  agencie s t o conside r  th e impact s 
of  developmen t  o n fis h an d wildlif e habitat ,  an d 
especiall y thei r  failur e t o "consult "  wit h th e agenc y 
unde r  th e Fis h an d Wildlif e Coordinatio n Act .  On e 
suc h issu e wa s th e dredg e an d fil l  practice s o f  th e 
U.S.  Arm y Corp s o f  Engineer s wh o refuse d t o conside r 
"impacts "  othe r  tha n thos e o n th e maintenanc e o f 
navigatio n channels .  T o rectif y thi s problem ,  Rep . 
Joh n Dingel l  o f  Michiga n include d i n a  propose d 
estuarin e are a ac t  a  sectio n whic h woul d requir e th e 
Fis h an d Wildlif e Servic e t o approv e eac h permi t 
grante d b y th e Corps .  Se e Committe e o n Merchan t 
Marin e an d Fisheries ,  Subcommitte e o n Fisherie s an d 
Wildlif e Conservation ,  90t h Congress ,  1s t  Session , 
Hearing ,  "Estuarin e Areas, "  (Washington ,  GPO,  1967) ; 
see especiall y testimon y o f  Alfre d B .  Fitt ,  U.S .  Arm y 
Corp s o f  Enineers ,  pp .  119-207 . 
[46 ]  On e o f  th e majo r  thrust s leadin g u p t o NEPA too k 
plac e i n th e Subcommitte e o n Fisherie s an d Wildlif e 
unde r  th e leadershi p o f  Rep .  Dingell .  Se e it s 
hearing ,  "Environmenta l  Quality, "  91s t  Congress ,  1st , 
Session ,  o n HR 6750 ,  a  bil l  designe d t o amen d th e 
Fis h an d Wildlif e Coordinatio n Ac t  (Washington ,  GPO, 
1969) . 
[47 ]  I t  shoul d b e emphasize d tha t  i n it s origin s NEPA 
was a n inter-agenc y revie w an d no t  a  publi c revie w 
process .  I t  constitute d a  fa r  mor e dilute d respons e 
t o th e proble m o f  inter-agenc y revie w tha n di d th e 
Dingel l  proposa l  fo r  a  "veto "  o r  "dua l  permit " 
procedure ,  sinc e i t  gav e agencie s th e authorit y onl y 
t o comment  an d no t  t o vet o th e action s o f  othe r 
agencies .  Onl y unde r  modification s b y th e Nixo n 
administratio n an d th e court s di d NEPA becom e a n 
instrumen t  o f  publi c review . 
[48 ]  Toxi c chemica l  case s wer e numerou s an d hav e 
generate d a  considerabl e amoun t  o f  writing .  See ,  fo r 
example ,  Ralp h Nader ,  Ronal d Brownstei n an d Joh n 
Richard ,  eds. ,  Who' s Poisonin g America :  Corporat e 
Polluter s an d Thei r  VTctim s i n th e Chemica l  Ag e (Sa n 
Francisco ,  1981) ;  Michae l  H .  Brown ,  Layin g Waste : 
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th e Poisonin g o f  Americ a b y Toxi c Chemical s (Ne w 
York ,  1979) . 
[49 ]  Fo r  som e mor e recen t  event s i n thes e affair s se e 
"Exposure, "  newslette r  publishe d b y th e Environmenta l 
Actio n Foundatio n (Washington ,  D.C.) ,  Feb .  1980 -  ; 
and "Th e Wast e Paper, "  publishe d b y th e Sierr a Club , 
Sprin g 1980 -  (Buffalo ,  Ne w York) . 
[50 ]  A  brief ,  concis e statemen t  o f  environmenta l 
energ y perspective s i s i n Geral d O.  Barney ,  ed. ,  Th e 
Unfinishe d Agend a (Ne w York ,  1977) ,  pp .  50-68 .  Th e 
most  eloquen t  speake r  fo r  th e environmenta l  energ y 
vie w wa s Amor y Lovin s (fn .  31) . 
[51 ]  A  sourc e whic h provide s on e o f  th e mos t 
comprehensiv e view s o f  thi s concer n i s th e serie s o f 
"whol e earth "  catalo g publications .  Thes e includ e 
Stewar t  Bran d (ed )  ,  Th e Whol e Eart h Catalo g (Menl o 
Park ,  Calif. ,  1968) ;  Th e Las t  Whol e Eart h Catalo g 
(1971) ;  Th e Whol e Eart h Epilo g (1974) ,  an d Th e 
Next  Whol e EaTt E Catalo g (1980) .  Th e spiri t  o f 
persona l  autonom y i s expresse d b y a  statemen t 
introducin g th e 198 0 edition :  "S o fa r  remotel y don e 
power  an d glory—a s vi a government ,  bi g business , 
forma l  education ,  church—ha s succeede d t o th e poin t 
wher e gros s defect s obscur e actua l  gains .  I n 
respons e t o thi s dilemm a an d t o thes e gain s a  real m 
of  intimate ,  persona l  powe r  i s developing—th e powe r 
of  individual s t o conduc t  thei r  ow n education ,  fin d 
thei r  ow n inspiration ,  shap e thei r  ow n environment , 
and shar e th e adventur e wit h whoeve r  i s interested . 
Tool s tha t  ai d thi s proces s ar e sough t  an d promote d 
by th e Nex t  Whol e Eart h Catalog. "  (p .  2 ) .  Se e als o 
Mothe r  Eart h News fo r  a  vie w o f  th e rang e o f  facet s 
i n thi s perspective . 
[52 ]  On man y an d varie d occasion s ther e wer e 
expression s o f  cooperatio n an d join t  action .  Th e 
most  extensiv e occurre d i n 198 1 whe n th e Globa l 
Tomorro w Coalitio n wa s formed ,  b y th e en d o f  th e yea r 
comprisin g 5 3 environmenta l  organizations ,  mos t  o f 
the m forme d durin g th e environmenta l  era .  Se e it s 
publication ,  Interactio n (Washington ,  D.C.) ,  th e 
firs t  issu e o f  whic h appeare d November/Decembe r  1981 . 
[53 ]  Se e a  varie d se t  o f  newspape r  clipping s an d 
articles ,  autho r  file ;  als o interview s wi h nationa l 
leader s o f  th e Sierr a Clu b an d th e Nationa l  Park s an d 
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Conservatio n Associatio n concernin g thei r  varie d 
effort s t o maintai n workin g liaiso n wit h Secretar y o f 
th e Interio r  Jame s Watt . 
[54 ]  Se e report ,  "Protectin g th e Environment :  A 
Statemen t  o f  Philosophy, "  draw n u p b y th e 14-membe r 
Tas k Forc e o n th e Environment ,  co-chaire d b y Dan .  W. 
Lufki n an d Henr y L .  Diamond ;  se e als o account s o f  th e 
Tas k Force ,  lis t  o f  it s  member s an d a  summar y o f  it s 
repor t  i n Environmen t  Reporter ,  Oct .  17 ,  1980 ,  p . 
812 ,  an d Jan .  30 ,  1981 ,  pp .  1855-1856 .  Th e Tas k 
Forc e repor t  wa s rejecte d an d it s personne l  replace d 
as lea d administratio n adviser s o n environmenta l 
affair s b y anothe r  group ,  quit e divorce d fro m earlie r 
environmenta l  activity ,  heade d b y Norma n Livermore ,  a 
forme r  administrato r  i n Californi a durin g th e 
governorshi p o f  Ronal d Reagan .  Se e Environmen t 
Reporter ,  Jan .  12 ,  1980 ,  p .  1226 .  Fo r  a  brie f 
accoun t  o f  thi s transitio n i n adviser s se e 
Wildernes s Report ,  Dec .  1980 . 
[55 ]  Se e Th e Harri s Survey ,  "Substantia l  Marjoritie s 
Indicat e Suppor t  fo r  Clea n Ai r  an d Clea n Wate r  Acts, " 
Jun e 11 ,  1981 ,  i n th e for m o f  a  new s release . 
[56 ]  Fro m Oct .  1 ,  198 0 t o Oct .  1 ,  198 1 Sierr a Clu b 
membershi p increase d b y 35% ,  an d i n Octobe r  198 1 wen t 
ove r  th e 250,00 0 mark .  Organization s les s 
politicall y oriente d gre w i n bot h membershi p an d 
financia l  contributions ,  bu t  les s rapidly . 
[57 ]  Se e Washingto n Post ,  Nov .  15 ,  1981 ,  Sectio n 
L- l  fo r  a  brie f  accoun t  o f  th e "gree n vote "  i n th e 
198 1 elections ;  se e als o clipping s (autho r  file )  fro m 
New Jerse y newspaper s concernin g participatio n i n 
electora l  politic s ther e durin g th e summer  primaries . 
[58 ]  Thi s conclusio n differ s markedl y fro m th e view s 
of  environmenta l  sociologists ;  see ,  fo r  example , 
Humphrey an d Buttel ,  op .  cit. ,  123-127 ,  wh o spea k 
of  "ris e an d fall "  rathe r  tha n "persisten t  evolution " 
of  environmenta l  affairs .  Thei r  analysi s seem s t o 
res t  no t  o n a n examinatio n o f  environmenta l  value s a s 
socia l  an d politica l  phenomena ,  bu t  o n thei r  judgmen t 
as t o th e balanc e o f  politica l  force s involve d i n a 
fe w selecte d "environmenta l  problems. " 
[59 ]  Th e followin g analysi s i s rarel y mad e explici t 
i n contemporar y writings ,  bu t  rest s mor e o n my ow n 
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judgmen t  abou t  tendencie s an d implication s inheren t 
i n environmenta l  activity . 
[60 ]  A  recen t  non-ideologica l  analysi s whic h assume s 
thi s approac h i s Jerr y A .  Kurtzwe g an d Christin a 
Nelso n Griffin ,  "Economi c Developmen t  an d Ai r 
Quality :  Complementar y Goal s fo r  Loca l  Governments, " 
i n Journa l  o f  th e Ai r  Pollutio n Contro l  Association , 
31-11 ,  Nov .  1981 ,  pp .  1155-1162 . 
[61 ]  Perhap s i t  i s  no t  coincidenta l  tha t  th e 
environmenta l  movement  wa s distinctivel y weak , 
compare d wit h regiona l  level s o f  educatio n an d 
urbanization ,  i n th e ol d "factor y belt "  o f  th e 
North—a s measure d b y vote s i n th e U.S .  Hous e o f 
Representative s o n environmenta l  issues ,  an d a s 
conclude d fro m a n analysi s o f  environmenta l  affair s 
withi n thos e states . 
[62 ]  Hence ,  suppor t  fro m th e corporat e busines s 
communit y fo r  "natura l  areas "  programs ,  fo r  exampl e 
on th e par t  o f  th e Natur e Conservancy ,  bu t  oppositio n 
t o wildernes s whic h involve d large r  tract s o f  lan d o n 
whic h conflict s wit h developmen t  wer e fa r  mor e likel y 
t o occur . 
[63 ]  Th e clos e relationshi p betwee n productio n 
efficienc y an d environmenta l  efficienc y i s describe d 
i n Michae l  G.  Royston ,  Pollutio n Preventio n Pay s 
(Pergamo n Press ,  Ne w York ,  1979) . 
[64 ]  Thi s settin g fo r  innovatio n wa s define d 
especiall y i n th e wate r  qualit y progra m i n whic h 
"technolog y standards "  wer e adopte d i n th e 197 2 Clea n 
Water  Ac t  an d i n whic h a s a  resul t  th e Environmenta l 
Protectio n Agenc y wa s require d t o analyz e existin g 
technologie s t o decid e whic h wa s "th e averag e o f  th e 
best. " 
[65 ]  Fo r  a  vie w o n on e aspec t  o f  thi s proble m se e 
Hyman G.  Rlckover ,  "Gettin g th e Jo b Don e Right, "  Ne w 
Yor k Times ,  Nov .  25 ,  1981 ,  op .  ed .  page . 
[66 ]  Nichola s A .  Ashfor d an d Georg e R .  Heaton ,  "Th e 
Effect s o f  Healt h an d Environmenta l  Regulatio n o n 
Technologica l  Chang e i n th e Chemica l  Industry : 
Theor y an d Evidence, "  i n Christophe r  T .  Hil l  (ed) , 
Federa l  Regulatio n an d Chemica l  Innovatio n (America n 
Chemica l  Society ,  Washington ,  D.C. ,  1979) ,  45-66 . 
239 
[67 ]  Th e classi c cas e wit h respec t  t o TV A wa s th e 
controvers y ove r  th e constructio n o f  Tellic o Da m i n 
th e Littl e Tennesse e River .  Bu t  thi s wa s onl y on e o f 
many suc h issues .  Thes e ca n b e followe d i n th e 
monthl y newslette r  o f  th e Tennesse e Citizen s fo r 
Wildernes s Planning . 
[68 ]  Th e "OSHA/Environmen t  Network "  organize d t o 
defen d bot h occupationa l  an d communit y environmenta l 
protectio n program s durin g th e earl y year s o f  th e 
Reagan administratio n extende d earlie r  mor e informa l 
cooperatio n int o a  mor e forma l  organization .  Se e 
autho r  clippin g file ,  an d miscellaneou s document s o n 
activitie s o f  th e Networ k durin g 198 1 (autho r  file) . 
[69 ]  Thi s i s reflecte d i n part y an d ideologica l 
analyse s o f  environmenta l  support .  Se e "Th e publi c 
speak s again :  A  ne w environmenta l  survey, " 
Resources ,  Resource s fo r  th e Future ,  Washington , 
D.C. ,  No .  60 ,  Sept-Nov .  1978 . 
[70 ]  Thi s vie w seem s t o b e implici t  i n a  wid e rang e 
of  environmenta l  issues ,  especiall y i n th e nation' s 
countrysid e an d wildlands . 
[71 ]  Se e th e activitie s o f  th e Environmenta l  Polic y 
Center ,  Washington ,  D.C. ,  wit h respec t  t o 
appropriation s fo r  th e constructio n o f  dams ;  thi s wa s 
le d throughou t  th e 1970 s b y Bren t  Blackwelde r  o f  th e 
Center .  Se e als o "Alternativ e Budge t  Proposal s fo r 
th e Environment ,  Fisca l  Year s 198 1 &  1982, "  draw n u p 
by 9  nationa l  environmenta l  organization s t o sugges t 
ways i n whic h th e Reaga n administratio n coul d reduc e 
federa l  expenditures . 
[72 ]  A  usefu l  accoun t  o f  issue s involvin g th e Corp s 
of  Engineer s i s Danie l  A .  Mazmania n an d Jeann e 
Ninaber ,  Ca n Organization s Change :  Environmenta l 
Protection ,  C"itize n Participation ,  an d th e Corp s o f 
Engineer s "  (Th e Brooking s Institution ,  Washington , 
D.C. ,  1979) . 
[73 ]  Fo r  thes e valu e change s se e item s i n fn .  1 9 an d 
20.  Naisbitt ,  especially ,  provide s a  usefu l  analysi s 
by distinguishin g betwee n "leadin g sectors "  an d 
"laggin g sectors "  o f  valu e change ;  h e sort s ou t 
state s whic h ar e i n th e on e o r  th e othe r  category . 
I t  may no t  b e withou t  significanc e tha t  mos t  o f  th e 
"leading "  state s wit h respec t  t o environmenta l  valu e 
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chang e als o see m t o b e state s whic h hav e hig h 
percentage s o f  women servin g a s stat e legislators . 
For  thi s dat a se e report s compile d sinc e 197 4 o n 
women i n stat e legislator s b y th e Nationa l  Women' s 
Educatio n Fund ,  Washington ,  D.C . 
[74 ]  Fo r  a n expressio n o f  thi s "sens e o f  place, "  se e 
a vie w abou t  th e rol e o f  th e watershe d a s a  place : 
"...watershe d consciousnes s focuse s o n place... .  Th e 
journe y o f  thi s perspectiv e i s righ t  ou t  you r 
window—th e immediat e valley s an d hill s  tha t  surroun d 
you ,  tha t  channe l  rai n an d snowmel t  int o you r  neares t 
creek s an d river s an d lakes .  I t  i s  a  firs t  excursio n 
of  though t  int o th e plac e yo u live. "  Se e Stewar t 
Bran d (ed )  ,  Th e Nex t  Whol e Catalo g (Menl o Park , 
Calif. ,  1980) ,  "Streamin g Wisdom, "  pp .  64-67 . 
241 
ROUNDING OUT TH E AMERICAN REVOLUTION:  ETHICA L 
EXTENSION AND TH E NEW ENVIRONMENTALIST 
Roderic k Nas h 
Universit y o f  California ,  Sant a Barbar a 
"Land-us e ethic s ar e stil l  governe d wholl y 
by economi c self-interest ,  jus t  a s socia l 
ethic s wer e a  centur y ago .  .  .  .  Th e 
'key-log '  whic h mus t  b e move d t o releas e 
th e evolutionar y proces s fo r  [ a land ]  ethi c 
i s simpl y this :  qui t  thinkin g abou t  decen t 
land-us e a s solel y a n economi c problem. " 
Ald o Leopol d 
(1949 ) 
One o f  th e mos t  usefu l  insight s pu t  forwar d i n 
recen t  year s b y America n environmenta l  historian s 
concern s th e qualitativ e differenc e o f  post-Worl d War 
I I  "environmentalism "  fro m th e earlie r  conservatio n 
movement .  Climaxin g i n th e lat e 1960s ,  th e chang e 
partiall y  replace d th e utilitarian ,  anthropocentric , 
resource-oriente d emphasi s o f  Progressiv e an d Ne w 
Deal  conservation .  Th e integrit y o f  th e whol e 
ecosystem ,  rathe r  tha n th e advantag e o f  it s  mos t 
ambitiou s member ,  becam e th e ne w focus .  Th e scienc e 
of  ecolog y provide d th e philosophica l  guideline s o f 
th e ne w biocentrism .  Indeed ,  th e wor d "ecology " 
explain s a s muc h abou t  th e 1960 s a s "efficiency "  doe s 
wit h regar d t o Theodor e Roosevelt' s  an d Giffor d 
Pinchot' s America .  If ,  a s Samuel  Hay s ha s explained , 
conservationist s believe d i n a  "gospe l  o f 
efficiency" ,  exponent s o f  th e Eart h Da y mentalit y 
professe d a  "gospe l  o f  ecology. "[1 ]  Th e 
quasi-religiou s characterizatio n i s deliberate ;  i n 
bot h period s a  movement  o f  politica l  refor m acquire d 
th e intensit y an d dimension s o f  a  crusade . 
Efficienc y ha d a n all y i n democrac y t o energiz e 
conservatio n i n th e Progressiv e era.[2 ]  Agai n an d 
agai n Progressiv e conservationist s pointe d ou t  tha t 
th e resource s o f  th e natio n belonge d t o al l  th e 
peopl e an d no t  just ,  i n th e vocabular y o f  th e time , 
t o th e specia l  interests .  Thi s kin d o f  rhetoric ,  an d 
th e idealis m behin d it ,  mad e conservatio n mor e tha n a 
matte r  o f  economics .  Th e wis e us e o f  resource s fo r 
th e greates t  goo d o f  th e greates t  numbe r  wa s no t  jus t 
pruden t  bu t  right .  Ethic s joine d economic s i n makin g 
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th e cas e t o conserve . 
W J  (h e use d n o periods )  McGee,  th e man Pincho t 
calle d th e scientifi c  brain s o f  Progressiv e 
conservation ,  illustrate s th e approach .  A  followe r 
of  th e democrati c refor m philosophie s o f  Leste r  Fran k 
Ward an d Henr y George ,  McGee lef t  n o doub t  tha t  fo r 
hi m conservatio n transcende d economics .  "O n it s fac e 
th e Conservatio n Movement  i s material, "  h e wrot e i n 
1910 ,  "ye t  i n trut h ther e ha s neve r  bee n i n al l  huma n 
histor y a  popula r  movement  mor e firml y grounde d i n 
ethics ,  i n th e eterna l  verities ,  i n th e divinit y o f 
human rights! "  McGee wen t  o n t o explai n tha t  th e 
intellectua l  root s o f  conservatio n la y i n th e 
idealis m o f  th e America n Revolution ,  namel y "th e ne w 
realizatio n tha t  al l  men ar e equall y entitle d t o 
life ,  liberty ,  an d th e pursui t  o f  happiness. "  I t 
seemed clea r  t o hi m tha t  "Conservation "  (h e 
consistently ,  an d significantly ,  capitalize d th e 
word )  ha d a s it s mos t  basi c goa l  perfectio n o f  "th e 
concep t  an d th e movement  starte d amon g th e Colonist s 
one hundre d an d fort y year s ago—t o roun d ou t  th e 
America n Revolution."[3 ]  Grante d tha t  i n 191 0 McGee 
was writin g abou t  th e right s o f  people ,  no t  o f 
nature ,  bu t  hi s formulatio n suggest s tha t  ethic s 
coul d b e a n integra l  an d explosiv e par t  o f 
conservatio n ideology .  I t  is ,  i n fact ,  arguabl e tha t 
what  gav e conservatio n it s specia l  hol d o n th e 
Progressiv e min d wa s thi s injectio n o f  right s int o 
what  ordinaril y  involve d onl y economics . 
The though t  o f  W J  McGee offer s a  clu e t o th e 
proble m o f  wha t  energized ,  eve n radicalized ,  a  late r 
generatio n o f  American s concerne d wit h environmenta l 
protection .  Fo r  th e 1960 s th e compellin g ide a wa s 
tha t  no t  jus t  peopl e bu t  natur e itsel f  ha s right s 
whic h mus t  b e respected .  I f  natura l  right s theor y 
impelle d McGee an d hi s colleagues ,  th e ide a tha t 
characterize d moder n environmentalis m wa s th e right s 
of  nature .  Fo r  th e firs t  tim e meaningfu l  number s o f 
American s coul d a t  leas t  thin k o f  non-huma n lif e 
form s an d eve n o f  th e non-livin g environmen t  (rocks , 
rivers ,  mountains )  a s defendabl e o n ethica l  an d no t 
jus t  o n economi c an d anthropocentri c grounds .  Fro m 
thi s perspectiv e th e 1960 s witnesse d th e mos t 
ambitiou s attemp t  ye t  to ,  a s McGee phrase d it ,  "roun d 
out  th e America n Revolution. " 
Althoug h ther e wer e anticipation s i n th e wor k o f 
Jerem y Bentham ,  Charle s Darwin ,  Joh n Mui r  an d Alber t 
243 
Tlgm 1 
THE EVOLUTION OF ETHICS 
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Schweitzer ,  a n America n wildlif e ecologlst ,  Ald o 
Leopold ,  di d th e mos t  t o cal l  th e attentio n t o th e 
possibilit y  o f  extendin g ethic s beyon d 
person-to-perso n relations .  A s earl y a s 193 3 Leopol d 
set  fort h th e essential s o f  a n ethica l  syste m tha t 
embrace d natur e a s wel l  a s people.[4 ]  What  h e calle d 
"th e lan d ethic "  receive d fulle r  expressio n i n 194 9 
i n Leopold' s posthumousl y publishe d book ,  A  San d 
Count y Almanac .  A t  th e cor e o f  hi s phllosopH y wa s 
th e concep t  o f  sequentia l  ethics .  Figur e 1  depict s 
and ,  t o som e extent ,  amplifies ,  wha t  h e ha d i n mind . 
Society ,  Leopol d believed ,  ha d evolve d ethicall y ove r 
time .  Thi s mean t  includin g eve n broade r  categorie s 
i n it s concep t  o f  community .  Ethics ,  whic h Leopol d 
define d a s self-impose d restraint s o n th e freedo m o f 
individuals ,  coul d b e though t  o f  a s beginnin g wit h 
th e famil y an d broadenin g t o tak e i n a  nation ,  race , 
and finally ,  al l  mankind .  What  mad e Leopold' s idea s 
so excitin g t o th e 1960 s an d 1970 s wa s th e ide a tha t 
ethica l  extensio n di d no t  necessaril y  sto p wit h 
people .  Pet s an d usefu l  animals ,  suc h a s horses , 
wer e generall y include d i n th e communit y concept . 
What  abou t  othe r  animals ? Plants ? Th e entir e lif e 
community ? What  abou t  ethica l  attitude s towar d th e 
eart h itself—th e right s o f  rocks ? 
Ther e are ,  t o b e sure ,  many philosophica l 
problem s wit h Leopold' s concep t  o f  a n evolvin g ethic . 
Even a s ideal s hi s concept s ar e no t  alway s accurat e 
description s o f  historica l  experience .  An d som e 
woul d cal l  hi m naiv e i n assumin g tha t  huma n being s 
wer e movin g inexorabl y i n a  linea r  fashio n towar d 
more ethica l  behavior .  Perhap s Leopol d 
underestimate d th e difficultie s involve d i n havin g 
ethica l  relation s wit h non-huma n lif e forms ,  no t  t o 
mentio n non-livin g matter .  Bu t  wha t  count s fo r 
cultura l  histor y i s tha t  i n th e 1960 s many wer e 
prepare d t o overloo k thes e problem s an d us e th e lan d 
ethi c a s a  springboar d t o ne w belie f  an d t o action . 
Whateve r  it s shortcomings ,  A  San d Count y Almana c 
acquire d near-biblica l  statu s amon g th e ne w bree d o f 
environmentalist s wh o professe d a  gospe l  o f  ecology . 
It s bris k sale ,  i n severa l  paperbac k editions ,  woul d 
hav e astonishe d it s autho r  who ,  i n hi s las t  letter s 
i n 1948 ,  expresse d pessimis m abou t  th e chance s o f  hi s 
idea s eve r  findin g acceptanc e i n a  cultur e whic h 
persiste d i n definin g conservatio n i n strictl y 
economi c terms . 
What  Leopol d di d no t  anticipat e i n th e lat e 
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1940s wa s th e emergenc e o f  a  broa d socia l  questionin g 
not  onl y o f  economi c criteri a bu t  o f  th e entir e 
fabri c o f  traditiona l  America n value .  Th e 
"counterculture" ,  a s i t  wa s calle d i n th e 1960s ,  als o 
stresse d th e ide a o f  communit y centra l  t o bot h th e 
ecologica l  science s an d t o environmenta l  ethics . 
Indicativ e o f  th e ne w viewpoin t  wa s th e headquot e a n 
activis t  organizatio n calle d Friend s o f  th e Eart h 
used o n th e cove r  o f  it s  periodical .  Th e word s wer e 
Robinso n Jeffers' : 
" .  .  .  th e greates t  beaut y i s organi c 
wholeness , 
th e wholenes s o f  lif e an d things , 
th e divin e beaut y o f  th e universe .  Lov e 
that , 
not  man apar t  fro m tha t  . . . " 
Friend s o f  th e Eart h too k th e fina l  phras e "No t  Man 
Apart "  fo r  th e titl e o f  it s  publication .  I t  provide d 
perfec t  expressio n o f  th e concep t  o f  a n extende d 
ethica l  communit y tha t  include d "lif e an d things "  a s 
wel l  a s people .  Eart h Da y (Apri l  22 ,  197 0 wa s th e 
first )  an d th e environmentalists 1 omnipresen t  symbo l 
of  a  circl e were ,  obviously ,  othe r  manifestation s o f 
thes e biocentri c attitudes . 
Evidenc e o f  interes t  i n environmenta l  ethic s i s 
widesprea d i n th e 1960 s and ,  increasingly ,  i n th e 
1970s .  Professiona l  conferences ,  a  sur e i f  sometime s 
tiresom e sig n o f  th e maturatio n o f  a  field ,  occurred . 
One o f  th e firs t  wa s convene d i n 197 4 a t  Claremont , 
Californi a b y Joh n Rodman unde r  th e titl e "Conferenc e 
on Non-Huma n Rights" .  Historian s an d philosopher s 
joine d biologist s an d theologican s i n discussin g th e 
implication s o f  th e ne w ideas.[5 ]  Rodman ,  a 
politica l  scientist ,  ha d previousl y argue d tha t 
liberalis m woul d peris h (becom e stati c an d 
conservative )  i f  i t  faile d t o fin d ne w way s t o exten d 
th e spher e o f  rights .  Furtherin g huma n right s 
represente d on e frontier ,  bu t  Rodman wa s concerne d 
wit h th e possiblit y o f  goin g beyon d t o suppor t  th e 
right s o f  non-huma n lif e forms.[6 ]  I n 1980 ,  o n th e 
occasio n o f  th e tent h anniversa y o f  Eart h Day ,  th e 
Universit y o f  Denve r  sponsore d a  colloquium ,  "O n th e 
Humanitie s an d Ecologica l  Consciousness, "  concernin g 
extende d ethics.[7 ]  Th e Universit y o f  Georgi a hoste d 
"Theologica l  Issue s i n Environmenta l  Ethics "  i n 1982 . 
A scholarl y journal ,  Environmena l  Ethics ,  bega n 
publicatio n i n 1979 ,  an d i t  i s  possibl e t o obtai n a 
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Master' s degre e fro m Colorad o Stat e Universit y i n 
"Environmenta l  Ethic s an d Anima l  Rights. " 
Books ar e wel l  o n thei r  wa y t o definin g th e 
emergin g field .  I n 197 1 Va n Rensselae r  Potte r 
publishe d Bioethics :  Bridg e t o th e Future .  "Wha t 
we mus t  no w fac e u p to, "  Potte r  wrot e i n hi s preface , 
"i s th e fac t  tha t  huma n ethic s canno t  b e separate d 
fro m a  realisti c understandin g o f  ecolog y i n th e 
broades t  sense. "  Th e boo k wa s dedicate d t o Ald o 
Leopol d who ,  Potte r  noted ,  "anticipate d th e extensio n 
of  ethic s t o Bioethics. "  On e sig n tha t  thi s wa s i n 
fac t  occurrin g i n America n cultur e wa s th e almos t 
unprecedente d interes t  o f  theologian s an d student s o f 
religio n i n environmenta l  responsibility .  On e o f  th e 
earlies t  manifestation s wa s Richar d Baer' s essay , 
"Lan d Misuse :  A  Theologica l  Concern "  whic h appeare d 
i n th e Octobe r  12 ,  196 6 editio n o f  Th e Christia n 
Century .  Fiv e year s late r  th e Faith-Man-Natur e 
grou p o f  th e Nationa l  Counci l  o f  Churche s publishe d 
A_ Ne w Ethi c fo r  a.  Ne w Earth .  I n 197 2 tw o title s ar e 
representativ e o f  th e growin g interest :  Ia n G. 
Barbour' s Eart h Migh t  B e Fair :  Reflection s o n 
Ethics,  Religio n an d Ecolog y an d Bruc e Allsopp' s 
The Garde n Earth :  Th e Cas e fo r  Ecologica l  Morality . 
The nex t  fiv e year s sa w man y additiona l  popula r  an d 
scholarl y contribution s t o thi s inquiry .  B y th e 
mid-1970 s Denni s G.  Kuby' s "Ecolog y an d Religio n 
Newsletter "  reache d a  nationwid e networ k o f 
individuals ,  churche s an d organization s organize d i n 
a "ministr y o f  ecology. "  A n interestin g offshoo t  o f 
th e tendenc y t o emphasiz e th e religiou s natur e o f 
man-environmen t  relation s was ,  accordin g t o Lind a 
Graber' s Wildernes s A s Sacre d Spac e (1976) , 
somethin g calle d "geopiety. "  Grabe r  define d i t  a s a 
quasi-religiou s zea l  fo r  particula r  environments ,  an d 
she discusse d it s manifestatio n i n th e wildernes s 
preservatio n movement .  Fo r  American s wh o understoo d 
wildernes s t o b e "sacred, "  it s  protectio n ha d littl e 
t o d o wit h economic s o r  wit h huma n recreation .  The y 
fough t  fo r  th e preservatio n o f  wildernes s because ,  i n 
th e ultimat e analysis ,  i t  wa s morall y right .  Willia m 
0.  Douglas "  A  Wildernes s Bil l  o f  Right s (1965 ) 
anticipate d som e o f  Graber' s ideas . 
Books an d article s concernin g environmenta l 
ethic s had ,  b y 1980 ,  increase d t o th e poin t  wher e 
Georg e Sessions ,  a  self-style d ecophilosopher ,  coul d 
publis h a  bibliographi c revie w essa y citin g literall y 
hundred s o f  titles.[8 ]  A  sociologist ,  Bil l  Devall , 
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conclude d tha t  thes e writing s an d th e socia l  actio n 
the y inspire d constitute d a  "dee p ecolog y 
movement."[9 ]  Th e "shallow "  variet y i t  wa s replacin g 
was,  Deval l  explained ,  th e ol d economically-oriente d 
conservation .  Dee p ecologist s ha d revolutionar y ne w 
attitude s towar d th e eart h an d it s communit y o f  lif e 
base d upo n reverenc e fo r  th e non-huma n an d upo n 
ethica l  attitude s towar d nature . 
The penetratio n o f  thes e idea s int o broade r 
segment s o f  America n though t  an d actio n i s wha t  gav e 
th e ne w environmentalis m it s unprecedente d politica l 
clou t  wit h th e Nationa l  Environmenta l  Polic y Ac t  o f 
197 0 bein g a n obviou s example .  Rober t  Cah n wa s a 
member  o f  th e firs t  counti l  NEPA established ,  an d i n 
197 8 h e publishe d a n investigatio n int o th e exten t  t o 
whic h American s ha d internalize d environmenta l  ethic s 
i n thei r  day-to-da y activities .  Cahn' s conclusion s 
i n Footprint s o n th e Planet :  A  Searc h fo r  a n 
Environmenta l  Ethi c "  suggeste d whil e stil l  fa r  fro m 
dominan t  a n ethica l  attitud e towar d th e lan d wa s fa r 
more tha n jus t  a n ideal .  Th e sam e conclusio n ca n b e 
draw n fro m recen t  effort s t o sav e seal s an d whale s 
fro m commercia l  exploitatio n an d possibl e extinction . 
Ethics ,  i n som e instances ,  ca n transcen d la w a s som e 
environmenta l  militant s hav e prove n a t  ris k t o thei r 
lives .  Afte r  invadin g nationa l  water s t o sto p a 
Russia n whalin g operation ,  Pau l  Watson ,  skippe r  o f 
th e Se a Shepherd ,  explaine d tha t  "i t  take s outlaw s 
t o sto p outlaws."110 ]  Member s o f  a n organizatio n 
calle d Greenpeac e mad e sympatheti c headline s 
throughou t  th e natio n b y literall y throwin g thei r 
bodie s betwee n bab y seal s an d th e club s o f  commercia l 
pel t  gatherers .  N o on e ha d bee n aroun d t o d o th e 
same wit h buffal o calve s i n th e 1870s .  A  centur y 
late r  th e conservatio n movemen t  no t  onl y existe d bu t 
had change d perceptibl y fro m it s utilitaria n origins . 
Lov e seeme d t o b e a  majo r  catalys t  o f  thi s 
change .  Th e ne w environmentalist s love d th e eart h i n 
ways Theodor e Roosevelt' s  generatio n o f 
conservationist s woul d hav e foun d incomprehensible . 
On Ma y 21 ,  1979 ,  fo r  example ,  a  lette r  fro m Mar k 
Duboi s reache d th e Californi a headquarter s o f  th e 
Corp s o f  Engineers .  Dubois ,  leade r  o f  th e figh t  t o 
sav e th e Stanislau s Rive r  Canyo n fro m bein g floode d 
by a  ne w da m an d reservoir ,  declare d tha t  b y th e tim e 
hi s lette r  wa s rea d h e woul d b e chaine d t o a  secre t 
clif f  o n th e river' s bank .  I f  th e reservoi r  rose ,  h e 
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woul d drown .  Onl y on e friend ,  swor n t o le t  hi m di e 
i f  nee d be ,  kne w hi s location .  Afte r  failin g t o 
locat e Duboi s th e Corp s opene d th e gate s o f  it s  da m 
and stoppe d th e reservoir' s  rise .  Release d b y hi s 
friend ,  Duboi s insiste d tha t  hi s actio n wa s no t  a 
power  pla y bu t  a  persona l  expressio n o f  lov e fo r  a 
rive r  an d a  non-violen t  wa y o f  protestin g a  mora l 
wrong .  Th e sam e sens e o f  mora l  outrag e motivate d th e 
environmenta l  guerrilla s Edwar d Abbe y describe d i n 
The Monke y Wrenc h Gan g (1975 )  a s the y sabotage d th e 
technolog y tha t  was ,  i n thei r  view ,  destroyin g th e 
West .  Althoug h partl y tongue-in-cheek ,  Abbey' s 
celebratio n o f  radicalis m an d violenc e mad e 
considerabl e sens e t o American s wit h ethica l  motive s 
fo r  protectin g th e earth . 
Documentin g historica l  chang e i s sometime s 
easie r  tha n explainin g it .  Bu t  th e historia n o f  th e 
new environmentalis m mus t  as k wh y thi s unprecedente d 
perspectiv e capture d th e imaginatio n o f  many 
American s i n th e 1960 s an d 1970s .  Why,  i n 
particular ,  shoul d environmenta l  ethic s sprea d fro m a 
smal l  coteri e o f  philosopher s an d scientist s t o 
blosso m int o a  remarkabl y broa d publi c concern ? An d 
why shoul d th e mos t  recen t  surg e o f  th e America n 
conservatio n movement  b e th e mos t  intense ? 
What  i s intriguin g a s a n explanatio n i s th e 
possibilit y  tha t  a n ethica l  attitud e towar d natur e i s 
th e lates t  i n a  successio n o f  America n concern s fo r 
th e right s o f  exploite d o r  oppresse d minorities .  Th e 
new environmentalis m simpl y transcende d th e 
limitation s o f  species .  Thi s perspectiv e interpret s 
i t  a s a n extensio n o f  democracy— a roundin g ou t  o f 
th e America n Revolutio n i n way s tha t  woul d hav e 
astonishe d W J  McGee an d othe r  anthropocentri c 
Progressiv e conservationists .  The y sa w thei r  caus e 
as providin g equa l  acces s t o natura l  resource s fo r 
al l  huma n member s o f  th e community .  Th e ne w 
concept s mad e natur e par t  o f  tha t  community .  Th e 
gospe l  o f  ecology ,  i n othe r  words ,  expande d natura l 
right s int o th e right s o f  nature . 
Continuin g thi s patter n o f  explanation ,  i t 
appear s wort h explorin g th e ide a tha t  wha t  powere d 
th e ne w environmentalis m wa s it s lin k t o 
revolutionar y democrati c theor y s o centra l  t o 
America' s beginning s an d subsequen t  history .  Th e 
assumptio n i s tha t  oppresse d an d exploite d minoritie s 
hav e alway s foun d a  sof t  spo t  i n th e America n heart . 
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"Freedom "  an d "liberation "  hav e ha d explosiv e 
potentia l  i n thi s culture .  When th e emotio n inheren t 
i n thes e concept s becam e associate d no t  jus t  wit h 
socia l  group s bu t  wit h nature ,  th e ne w 
environmentalis m resulted . 
Whil e admittedl y oversimplified ,  figur e 2  may 
hel p illustrat e thi s explanation .  I t  assume s that , 
rhetori c aside ,  th e ide a o f  right s wa s neve r 
universal .  Th e Magn a Cart a o f  121 5 actuall y ha d a 
ver y limite d constituenc y amon g Englis h nobility . 
Later ,  America n colonist s wer e clearl y regarde d an d 
treate d a s secon d clas s citizen s o f  th e Britis h 
empire .  Thi s denia l  o f  right s became ,  o f  course ,  a n 
importan t  facto r  i n bringin g o n th e wa r  fo r  America n 
independence . 
I n th e 1770 s America n democrati c theor y migh t 
hav e give n "al l  men "  equa l  right s o n paper ,  bu t  i n 
practic e som e wer e a  lo t  mor e equa l  tha n others . 
Thi s come s a s n o surpris e t o professiona l  historian s 
who hav e lon g understoo d tha t  th e democrati c theor y 
underlyin g th e America n Revolutio n ha d sever e 
limitations .  Slaves ,  women,  Indian s and ,  t o som e 
extent ,  laborer s withou t  property ,  wer e i n actualit y 
not  equa l  i n right s wit h othe r  member s o f  earl y 
America n society . 
I n time ,  a s Figur e 2  suggests,thes e group s 
caugh t  u p wit h th e mainstrea m an d becam e ful l  member s 
of  th e ethica l  an d lega l  community .  T o som e exten t 
violence ,  o r  a t  leas t  socia l  tension ,  accompanie d 
eac h expansio n o f  rights .  Thi s seem s t o b e explaine d 
by th e fac t  tha t  certai n segment s o f  societ y 
benefitte d fro m th e denia l  o f  right s t o othe r 
segments .  Th e practic e facilitate d exploitation . 
England ,  fo r  example ,  wa s reluctan t  t o giv e th e 
America n colonist s equa l  right s an d representatio n 
becaus e doin g s o woul d hav e compromise d th e economi c 
advantage s o f  colonialism .  Tha t  reluctanc e i n tim e 
deepene d int o a  determinatio n t o figh t  t o preserv e 
th e empire . 
The sam e patter n emerge d i n th e cas e o f 
America' s slaves ;  an d her e th e parallel s wit h natur e 
ar e revealing .  Abolitionist s objecte d t o slaver y 
becaus e i t  involve d ownershi p o f  somethin g the y 
considere d a s havin g right s an d bein g oppressed . 
They sa w slaves ,  i n othe r  words ,  a s member s o f  thei r 
ethica l  community .  Slaver y wa s no t  jus t  uneconomi c 
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Figure 2 
The Expanding American Concept of Rights 
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or  politicall y unsustainable ;  i t  wa s wrong .  Th e ne w 
environmentalist s hel d th e sam e attitud e towar d th e 
earth .  Ownershi p an d exploitatio n wer e agai n th e 
issues .  Nature ,  i n a  sense ,  wa s enslaved ,  an d Mar k 
Dubois,  Pau l  Watso n an d Edwar d Abbe y were ,  i n a 
sense ,  abolitionists .  Indee d i t  i s  temptin g t o se e 
Willia m Lloy d Garrison' s newspaper ,  Th e Liberator , 
as havin g th e sam e relatio n t o abolitionis m a s No t 
Man Apar t  doe s t o environmentalism .  Harrie t  Beeche r 
Stowe' s Uncl e Tom' s Cabi n (1852 )  an d Rache l 
Carson' s Silen t  Sprin g (1962 )  ar e similarl y 
comparable .  An d th e drawing s o f  chaine d an d 
mutilate d slave s tha t  s o stirre d th e conscience s o f 
American s i n th e 1850 s anticipate d th e photograph s o f 
oi l  soake d birds ,  clearcu t  forest s an d dammed river s 
tha t  energize d th e ne w environmentalist s a  centur y 
later . 
The similaritie s betwee n abolitionis m an d 
environmentalis m hav e no t  gon e unnoticed .  Alber t 
Schweitze r  note d earl y i n th e presen t  century:[11 ] 
"I t  wa s onc e considere d stupi d t o 
thin k tha t  colore d men wer e reall y 
human an d mus t  b e treate d humanely . 
Thi s stupidit y ha s becom e a  truth . 
Today i t  i s  though t  a n exaggeratio n t o 
stat e tha t  a  reasonabl e ethi c demand s 
constan t  consideratio n fo r  al l  livin g 
thing s dow n t o th e lowlies t 
manifestation s o f  life .  Th e tim e i s 
coming ,  however ,  whe n peopl e wil l  b e 
amazed tha t  i t  too k s o lon g fo r 
mankin d t o recogniz e tha t  thoughtles s 
injur y t o lif e wa s incompatibl e wit h 
ethics. " 
Ald o Leopol d als o use d slavery—i n Odysseus ' 
Greece—as a  wa y o f  explainin g ho w ethica l  idea s 
coul d change .  I n San d Count y Almana c h e pointe d 
out  tha t  Odysseu s coul d han g a  doze n slav e girl s o n 
one rop e becaus e "th e hangin g involve d n o questio n o f 
propriety .  Th e girl s wer e "property, "  an d thei r 
treatmen t  wa s " a matte r  o f  expediency ,  no t  o f  righ t 
and wrong."[12 ]  Thi s wa s stil l  true ,  Leopol d 
observed ,  abou t  land ,  bu t  h e wrot e i n 194 8 befor e a n 
expandin g ethica l  consciousnes s bega n t o brin g abou t 
changes .  B y 197 8 Elizabet h Gra y coul d ask ,  i n th e 
titl e o f  a  book ,  Why th e Gree n Nigger ? Of  cours e 
eve n i n 197 8 ther e wer e a  grea t  man y American s wh o 
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regarde d a  lan d ethi c a s totall y crazy .  But ,  i t  i s 
wel l  t o recall ,  a  grea t  man y i n 185 9 sai d th e sam e o f 
Joh n Brow n whe n h e trie d t o star t  a  slav e 
insurrectio n a t  Harper' s Ferry . 
Joh n Brown' s ac t  o f  violenc e agains t  wha t  h e 
considere d morall y wrong ,  hi s subsequen t  hanging , 
and ,  o f  course ,  th e Civi l  War ,  sugges t  tha t  ethica l 
expansio n i s ofte n associate d wit h violence .  Grante d 
tha t  th e gospe l  o f  ecolog y ha s no t  le d t o war ,  bu t 
th e possibilit y  i s  alway s presen t  whe n a n issu e i s 
define d i n term s o f  righ t  an d wrong .  Compromis e 
becomes difficult .  Part-tim e slaver y i s impossibl e 
and s o i s hal f  a  dam .  Certainl y mor e tha n previou s 
conservatio n efforts ,  th e recen t  environmentalis m ha s 
th e potentia l  o f  engenderin g socia l  conflic t  jus t  a s 
di d th e civi l  right s movemen t  an d opposito n t o th e 
Vietna m war . 
I t  i s  instructiv e t o not e tha t  jus t  a s i n th e 
cas e o f  slaver y an d th e movemen t  fo r  women' s an d 
Indian' s rights ,  on e o f  th e mos t  prominen t  goal s o f 
environmentalis m i s openin g th e America n lega l  syste m 
t o ne w definition s o f  oppression .  I n 197 4 
Christophe r  Stone ,  a  lawyer ,  publish d Shoul d Tree s 
Have Standing? :  Towar d Lega l  Right s fo r  Natura l 
Objects .  Stone' s poin t  wa s tha t  American s wer e 
beginnin g t o thin k "th e unthinkable "  jus t  a s the y 
onc e ha d i n th e cas e o f  black s an d females .  Th e ne w 
caus e wa s t o giv e non-huma n lif e forms ,  an d eve n 
places ,  "standing "  i n court .  Of  cours e human s ha d t o 
spea k fo r  thes e litigants ,  bu t  a  Suprem e Cour t 
Justice ,  Willia m 0 .  Douglas ,  rule d tha t  thi s wa s 
entirel y righ t  an d proper .  I n a  minorit y (losing ) 
opinio n o f  197 2 concernin g a  sk i  developmen t  i n 
California' s Minera l  Kin g Valley ,  Dougla s hel d tha t 
"inanimat e objects "  suc h a s "valleys ,  alpin e meadows , 
rivers ,  lake s . . .  o r  eve n air "  hav e a  righ t  t o 
exis t  an d shoul d no t  b e exclude d fro m litigatio n t o 
obtai n tha t  right .  Dougla s eve n cite d Ald o Leopol d 
t o th e effec t  tha t  "th e lan d ethi c simpl y enlarge s 
th e boundarie s o f  th e communit y t o includ e soils , 
waters ,  plants ,  an d animals ,  o r  collectively ,  th e 
land."[13 ] 
Followin g thi s lin e o f  reasoning ,  th e 1970 s 
witnesse d severa l  well-publicize d attempt s t o resis t 
development s tha t  woul d hav e destroye d th e habita t  o f 
an endangere d species .  A  tin y minnow ,  th e snai l 
darter ,  wa s th e focu s o f  a n emotional ,  an d ultimatel y 
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unsuccessfu l  ,  attemp t  t o sto p a  da m o n th e Littl e 
Tennesse e River .  Concer n fo r  a  plant ,  th e furbis h 
losewort ,  hel d u p approva l  o f  th e Dickey-Lincol n Da m 
on Maine' s St .  Joh n River .  I n Hawaii ,  a  bird ,  th e 
palila ,  sue d fo r  protectio n o f  it s  onl y habita t  fro m 
th e inroad s o f  cattl e an d goats .  Th e Audubo n Societ y 
represente d th e bird ,  bu t  th e cas e wa s recorde d a s 
Palil a vs .  Hawaii ,  an d th e bir d won .  Significantly , 
al l  thes e specie s wer e lackin g i n utilitaria n valu e 
t o man .  Th e movement s fo r  thei r  protectio n appea r  t o 
hav e bee n base d o n ethica l  grounds . 
I n 197 3 Congres s passe d a n extraordinar y ac t 
tha t  embodie d th e ne w ethica l  perspectiv e an d may b e 
take n (se e Figur e 2 )  t o represen t  a  beginnin g o f  th e 
institutiona l  extensio n o f  right s t o non-humans .  Th e 
Endangere d Specie s Ac t  guarantee d th e righ t  t o 
existenc e o f  an y specie s threatene d wit h extinction . 
Althoug h highly ,  an d expectedly ,  controversial ,  i t 
has provide d lega l  ground s fo r  hundred s o f  decision s 
stoppin g o r  alterin g huma n plans .  Accordin g t o 
Josep h Petulla ,  th e ac t  embodie s "th e lega l  ide a tha t 
a liste d nonhuma n residen t  o f  th e Unite d State s i s 
guarantee d .  .  .  lif e an d liberty."[14 ] 
Returnin g t o Figur e 2 ,  i t  i s  strikin g tha t  th e 
flowerin g o f  revolutionar y environmentalis m followe d 
closel y o n th e heel s o f  actio n o n behal f  o f  oppresse d 
human groups .  Th e civi l  right s movement  immediatel y 
precede d it ,  an d women' s liberatio n effort s (th e 
Equal  Right s Amendment ,  fo r  example )  occurre d 
simultaneously .  Severa l  scholar s hav e commente d o n 
th e relationshi p o f  women' s right s an d environmenta l 
right s includin g Annett e Kolodn y i n th e 
significantly-entitle d Th e La y o f  th e Lan d (1975) . 
Kolodn y feel s tha t  mal e exploitatio n o f  women an d 
natur e hav e simila r  root s an d expression s i n America n 
culture . 
We have ,  i n sum ,  becom e accustome d t o thin k o f 
th e environmenta l  movement  an d th e ecologica l 
perspectiv e tha t  lie s behin d i t  a s hostil e t o 
traditiona l  America n values,  a s par t  o f  th e 
counterculture .  Pau l  Shepar d calle d ecolog y a 
"subversiv e science "  ,  an d Le o Mar x pointe d ou t  th e 
incompatibilit y  o f  America n ideal s (lik e growt h an d 
individualism )  an d th e ideal s o f  th e ne w 
environmentalism.[15 ]  Left-win g environmentalist s 
lik e Murrra y Bookchi n hav e argue d tha t  meaningfu l 
protectio n o f  th e environmen t  depend s o n a  wholesal e 
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dismantlin g o f  America n politica l  an d econmi c 
institutions .  Bu t  i f  conservatio n i s define d 
ethically ,  i t  fit s  quit e squarel y int o th e mos t 
traditiona l  o f  al l  America n ideals :  th e defens e o f 
minorit y right s an d th e liberatio n o f  exploite d 
groups .  Perhap s th e gospe l  o f  ecolog y shoul d no t  b e 
see n s o muc h a s a  revol t  agains t  America n tradition s 
as a n extensio n an d ne w applicatio n o f  them--a s jus t 
anothe r  roundin g ou t  o f  th e America n revolution . 
[  A n admittedl y undevelope d analysis ,  thi s essa y i s 
merel y a  statemen t  o f  need s an d opportunitie s whic h 
th e autho r  intend s t o pursu e i n a  book-lengt h 
intellectua l  histor y o f  th e America n environmenta l 
movement  sinc e Worl d War  II .  Samuel  Hay s i s layin g 
th e political ,  socia l  an d economi c foundatio n fo r 
suc h a  stud y i n hi s forthcomin g boo k abou t  th e sam e 
perio d whic h ha s th e workin g titl e "Th e Politic s o f 
Health ,  Beaut y an d Permanence. "  I  hav e publishe d 
preliminar y statement s a s "environmenta l  ethics "  i n 
Ronal d Clark e an d Pete r  List ,  eds. ,  Environmenta l 
Spectru m (Ne w York ,  1974) ,  pp .  142-150 ,  "Th e 
Significanc e o f  th e Arrangemen t  o f  th e Dec k Chair s o n 
th e Titanic ,  "  No t  Man Apar t  (Oct. ,  1975) ,  pp . 
7-9 ,  an d "D o Rock s Hav e Rights?, "  Cente r  Magazine , 
10 (Nov.-Dec ,  1977) ,  pp .  2-12. ] 
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CONSERVATION AND ENVIRONMENTALIST MOVEMENTS I N TH E 
U.S. :  COMMENT ON HAYS AND NASH 
Donal d Worste r 
Universit y o f  Hawai i 
Ever y grou p seekin g mora l  o r  politica l  refor m 
want s t o hav e it s caus e vindicate d b y history . 
Marxist s tel l  u s tha t  dialectica l  materialis m i s 
inexorabl y leadin g towar d a  classles s future . 
Christian s tak e thei r  eschatolog y fro m God ,  whil e a 
Japanes e businessma n inspire s hi s worker s wit h gran d 
extrapolation s fro m pas t  expor t  charts .  Fo r  th e 
committe d thi s ca n b e a n efficaciou s strategy ;  th e 
wil l  t o believ e tha t  tim e i s o n you r  sid e ha s ofte n 
been a  powerfu l  forc e i n makin g history .  Fo r  th e ne w 
conver t  i t  ca n furnis h a  sens e o f  purpose .  Bu t  fo r 
th e professiona l  historia n i t  i s  a  suspec t  strateg y 
t o follow .  On e ca n alway s fin d direction s an d 
pattern s i n th e past ;  i t  i s  fa r  mor e difficul t  t o 
make th e cas e tha t  thos e direction s ad d u p t o genera l 
cosmi c progress .  Tha t  difficult y i s encountered ,  i t 
seems t o me ,  i n bot h o f  thes e papers .  The y ar e alik e 
intelligent ,  wel l  argued ,  an d persuasive—bu t  finall y 
the y ar e premise d o n th e uncertai n assumptio n tha t 
histor y i s movin g i n th e directio n tha t  contemporar y 
environmentalist s woul d lik e i t  t o go . 
Much i s mad e b y Professor s Hay s an d Nas h o f 
recen t  legislativ e achievements ,  addin g u p t o wha t 
the y conten d i s a  "massive "  an d "profound "  shif t  i n 
America n environmenta l  values .  Th e Endangere d 
Specie s Act ,  th e Clea n Ai r  Act ,  th e preservatio n o f 
wil d river s an d desert s ar e al l  cite d a s example s o f 
a permanen t  chang e i n consciousness— a greenin g o f 
Americ a tha t  n o amoun t  o f  supply-sid e rhetori c ca n 
tur n brown .  I  a m almos t  convinced .  I t  i s  o f  cours e 
tru e tha t  mos t  citizen s stan d somewha t  t o th e lef t  o f 
Presiden t  Reaga n o n environmenta l  issue s (an d t o th e 
righ t  o f  th e Sierr a Club) .  I t  i s  a n indisputabl e 
fac t  tha t  America' s bourgeoi s cultur e ha s alway s 
sought ,  whe n an d wher e the y di d no t  interfer e wit h 
makin g money ,  th e ideal s o f  cleanlines s an d beauty ; 
tha t  suc h amenities ,  onc e considere d th e exclusiv e 
prerogative s o f  factor y owners ,  ar e no w becomin g mor e 
widesprea d demands ;  tha t  ther e ha s bee n som e distast e 
generate d ove r  th e pas t  severa l  decade s fo r  th e 
spoil s o f  progress .  U p t o a  poin t  America n economi c 
and socia l  institution s hav e bee n capabl e o f 
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accommodatin g thos e facts :  thu s jun k car s hav e bee n 
screene d fro m sight ,  palil a bird s hav e becom e ward s 
of  th e court ,  sola r  system s hav e bee n marketed .  Bu t 
i t  i s  altogethe r  prematur e t o assum e tha t  suc h 
accommodatio n reall y implie s dee p cultura l  change . 
Conside r  fo r  a  moment  th e othe r  sid e o f  th e ledger . 
An ag e o f  scarcit y ha s succeede d on e o f  affluence , 
and w e n o longe r  ar e sur e we ca n affor d frill s  lik e 
snai l  darters .  Consequently ,  th e ol d pattern s ar e 
reassertin g themselve s wit h vengeance :  wildernes s 
area s ar e threatene d wit h mining ,  predato r  poisonin g 
i s bein g reintroduce d o n publi c lands ,  fiv e ne w dam s 
hav e bee n authorize d fo r  California' s Stanislau s 
Rive r  t o mee t  th e energ y crisis .  An d eve n bac k i n 
th e fres h gree n sala d day s o f  Eart h Da y euphori a th e 
Unite d State s wa s capabl e o f  puttin g fa r  mor e lan d 
int o shoppin g center s an d highway s tha n int o wildlif e 
sanctuaries ,  o f  spendin g mor e o n cosmetic s tha n o n 
pollutio n control .  Wit h th e sam e affluenc e tha t 
allowe d u s t o bu y a  fe w amenitie s a t  home ,  w e riddle d 
th e landscap e o f  Southeas t  Asi a wit h bombs ,  move d 
some o f  ou r  wors t  polluter s t o Sout h America ,  an d 
lef t  ou r  detritu s o n th e moon .  I t  is ,  t o sa y th e 
least ,  highl y problematica l  whether ,  o n balance , 
ther e ha s bee n a  radica l  chang e towar d environmenta l 
protectio n i n thi s society ,  o r  eve n whethe r  wha t  ha s 
been achieve d wil l  surviv e int o th e nex t  century . 
I  mak e thes e point s no t  t o provok e a  sens e o f 
gloom ,  bu t  t o sharpe n ou r  analysis .  We wil l  no t  mak e 
a convincin g accoun t  o f  th e recen t  environmenta l 
refor m er a unti l  we d o thre e things :  first , 
reexamin e closel y ou r  standar d theorie s o f  historica l 
progress ;  second ,  understan d th e comple x rol e 
environmentalist s pla y i n definin g th e dilemma s o f 
contemporar y society ;  an d third ,  realiz e wha t  a 
genuinel y radica l  challeng e t o thi s cultur e mus t 
entail—wha t  i t  mus t  confron t  an d transform . 
Professo r  Hays '  pape r  i s on e o f  th e bes t  survey s 
of  th e recen t  perio d I  hav e read .  H e suggest s i n 
clear ,  precis e term s ho w publi c environmenta l  value s 
i n th e year s afte r  Worl d War  I I  adde d new ,  sometime s 
conflicting ,  emphase s t o prewa r  values .  An d h e 
commendabl y trie s t o explai n thos e valu e shift s b y 
socio-economi c factors .  Bu t  hi s analysi s o f  thos e 
factor s is ,  i n my opinion ,  to o genera l  an d brie f  t o 
be entirel y satisfactory .  I t  wil l  no t  d o simpl y t o 
say tha t  risin g affluenc e an d educatio n wer e th e mai n 
engine s o f  change .  Ther e ar e to o many wealth y 
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American s oppose d t o toxic-wast e regulation ,  to o many 
Iv y Leagu e graduate s wh o wan t  t o ge t  ri d o f  th e EPA, 
fo r  tha t  explanatio n t o ge t  u s ver y far .  Somethin g 
more detaile d an d precis e i s neede d t o explai n wha t 
goes int o th e makin g o f  a n environmentalis t  an d wha t 
create s a  receptiv e milieu .  I t  i s  a t  leas t  arguable , 
fo r  instance ,  tha t  a  depressio n Americ a di d mor e fo r 
wildlif e protectio n tha n th e mass-consumin g 1950 s 
did .  Certainl y mor e wealth ,  mor e educatio n d o no t 
yiel d a n automati c o r  a  proportionat e retur n i n 
ecologica l  sensitivity . 
The socia l  theor y behin d Hays '  analysi s appear s 
t o b e derive d mainl y fro m th e modernizatio n school , 
whic h wa s popula r  som e year s bac k bu t  no w i s unde r 
devastatin g attack .  Tha t  theor y alway s containe d 
withi n it ,  on e suspects ,  a  fait h i n progres s an d 
enlightenmen t  tha t  wa s thoroughl y traditiona l 
American :  th e advanc e o f  industria l  societ y woul d 
brin g al l  men an d women th e worl d ove r  t o democracy , 
efficiency ,  an d cooperation .  I n th e proces s w e woul d 
pay a  psychi c price ,  bu t  i t  woul d finall y b e wort h 
it .  Th e nove l  twis t  i n th e Hay s pape r  i s t o ad d 
environmenta l  preservatio n t o th e outcome .  I n 
contrast ,  on e o f  th e leadin g proponent s o f  th e 
theory ,  Pete r  Berge r  (i n Th e Homeles s Mind) ,  argue s 
tha t  environmentalis m i s a  kin d o f  neurosis ,  a n 
"anti-modern "  reactio n t o progress .  An d i n trut h th e 
most  arden t  natur e lover s hav e seldo m see n themselve s 
as beneficiarie s o r  promoter s o f  progres s i n th e wa y 
Hays does .  Why i s ther e s o muc h over t  hostilit y  t o 
th e consume r  societ y an d modernit y amon g som e 
environmentalists—th e disciple s o f  Thorea u an d Mui r 
i n particular—i f  a u fon d the y ar e a s unequivocall y 
"modern "  a s Hays' s accoun t  ha s them ? 
To mak e hi s cas e mor e plausible ,  Professo r  Hay s 
has t o ignor e al l  thos e environmentalist s wh o don' t 
quit e fi t  int o a  modernizatio n model .  What  h e 
profile s fo r  u s is ,  say ,  th e Nationa l  Audubo n 
Society ,  i n whos e magazin e on e ca n fin d exemplifie d 
much o f  wha t  h e describes ;  a n environmentalis m tha t 
i s mildl y reformist ,  nonideological ,  an d largel y 
compatibl e wit h th e advance d consume r  societ y (se e 
al l  thei r  gloss y ad s fo r  foreig n automobiles , 
perfumes ,  oi l  companies ,  luxur y cruises) .  Accordin g 
t o thi s group ,  natur e to o ca n b e package d an d sol d t o 
discriminatin g buyers ,  an d eventuall y tha t 
tastefulnes s wil l  trickl e dow n t o th e unredeeme d 
masses .  I t  i s  unfortunatel y a  fragile ,  an d 
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ultimatel y untenable ,  faith .  A t  som e poin t  American s 
and Audubo n member s hav e t o ask ,  wher e d o yo u pu t  th e 
oi l  well s t o fee d th e Mercedes ? Mor e an d more ,  the y 
wil l  b e calle d upo n t o choos e betwee n oi l  an d birds , 
and w e wil l  the n se e ho w fa r  "modernity "  (rea d 
consumer/marketplac e culture )  wil l  tak e u s towar d 
ecologica l  harmony . 
Meanwhil e a  ver y differen t  environmentalis m ha s 
been emergin g i n th e Unite d State s an d abroad—an d i t 
has bee n generall y underplaye d i n thi s paper .  I t  i s 
i n fac t  ideological ,  contentious ,  sometime s radical , 
and muc h mor e critica l  o f  America n institutions .  I t 
i s  no t  concerne d wit h satisfyin g "wants "  bu t  wit h 
claimin g o r  extendin g "rights, "  wit h raisin g mora l 
challenges ,  wit h definin g intrinsi c an d endurin g 
values .  Fo r  instance ,  ther e i s n o mentio n her e o f 
th e worldwid e Greenpeac e campaig n t o sto p th e killin g 
of  seal s an d whales—ca n tha t  concer n reall y b e 
meaningfull y describe d a s a n "evolvin g consume r 
value? "  What  o f  th e antinuclea r  movement ,  whic h 
sinc e th e fiftie s ha s becom e strongl y oppose d no t 
onl y t o nuclea r  powe r  bu t  t o th e America n an d Russia n 
war  machines ? What  o f  th e socialis t  Barr y Commoner 
and hi s critiqu e o f  capitalis t  profi t  a s ecologicall y 
destructive ? Ho w d o we fi t  Rache l  Carson' s reverenc e 
fo r  lif e int o postwa r  pattern s o f  affluence ,  o r 
explai n he r  devotio n t o th e Alber t  Schweitze r  o f  a n 
earlier ,  poore r  generation ? Ca n "postindustria l 
society "  explai n Pau l  Ehrlich' s an d Garret t  Hardin' s 
alar m ove r  immigratio n an d overpopulation ? Thos e 
names ar e o f  cours e instantl y recognize d everywher e 
as majo r  environmenta l  leaders .  Grante d Hay s i s 
talkin g abou t  broa d popula r  views ,  no t  leaders ,  bu t 
he ca n hardl y leav e suc h figure s ou t  o f  hi s reckonin g 
of  "environmenta l  politics. "  What  the y collectivel y 
sugges t  t o me i s no t  a  cohesiv e program ,  o r  eve n a 
set  o f  idea s tha t  ha s becom e commonl y acceptable . 
Rathe r  the y stan d fo r  shar p disjunctions--fo r 
aggressiv e critique s o f  moder n America n cultur e tha t 
ar e potentiall y  mor e trul y revolutionar y tha n thos e 
phenomena Hay s discusses .  I  sa y potentiall y  becaus e 
i t  i s  unclea r  o n thi s leve l  whethe r  environmentalis m 
has th e mean s o r  th e followin g ye t  t o redesig n 
America .  I t  i s  u p agains t  formidable ,  determine d 
counterforces . 
The secon d presentation ,  b y Professo r  Nash , 
fill s  som e o f  th e ideologica l  gap s i n th e Hay s essay . 
Nash argue s tha t  recen t  environmentalis m mus t  b e 
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understood ,  no t  a s th e expressio n o f  a  ne w advance d 
consumer  mentalit y replacin g olde r  productio n drives , 
but  a s a n ethica l  brea k wit h th e past—biocentris m 
replacin g anthropocentrism .  I n contras t  t o Hays ,  h e 
give s littl e attentio n t o th e socio-economi c factor s 
underlyin g tha t  ne w gospel .  Rather ,  h e suggest s a n 
all-powerfu l  religiou s o r  spiritua l  forc e evolvin g i n 
history— a Hegelia n unfoldin g o f  Idea ,  o r  perhap s 
more accurately ,  th e growt h o f  a  democrati c ideolog y 
tha t  i s reminiscen t  o f  th e 19th-centur y historia n 
Georg e Bancroft' s  philosoph y o f  history .  Th e outcom e 
predicte d i n tha t  evolutio n i s on e I  migh t  wis h fo r 
i n th e stronges t  terms ;  i n fact ,  a s mora l 
philosopher s Nas h an d I  woul d hav e muc h t o agre e on . 
But  i s hi s approach ,  provocativ e a s i t  surel y is , 
convincin g history ? Ho w fa r  doe s i t  hel p u s 
understan d th e recen t  past ,  o r  mor e pragmatically , 
how clearl y doe s h e indicat e th e mean s b y whic h tha t 
new ethi c ca n ge t  implemented ? On thes e question s 
ther e ar e doubt s tha t  mus t  b e entered . 
The gis t  o f  Nash' s argumen t  i s expresse d i n tw o 
charts ,  depictin g i n th e firs t  cas e th e advanc e o f 
ethic s throug h al l  o f  histor y (inspire d i n par t  b y 
Ald o Leopold )  an d i n th e secon d th e expansio n o f 
natura l  right s thinkin g i n th e Unite d States .  Bot h 
of  them ,  i t  seem s t o me ,  bu t  especiall y th e firs t 
one ,  may d o mor e t o distor t  tha n t o clarif y 
historica l  complexities .  Bot h ar e base d o n a  theor y 
of  mora l  enlightenmen t  tha t  seem s rathe r  outdate d an d 
perhap s invite s complacence .  We ar e told ,  fo r 
example ,  tha t  primitiv e people s pu t  th e sel f  ahea d o f 
famil y an d tribe ,  tha t  a  respec t  fo r  lif e i s a n ethi c 
uniqu e t o highl y civilize d cultures .  On e coul d jus t 
as plausibl y revers e tha t  progression ,  arguin g tha t 
moder n Americ a i s base d o n a  narcissisti c infatuatio n 
wit h self ,  tha t  i t  wa s (an d is )  th e nativ e American s 
who firs t  grante d right s t o rocks .  When on e ha s 
troubl e decidin g whethe r  a  char t  i s  upsid e dow n o r 
not--a s w e d o i n thi s case—i t  i s  tim e t o as k whethe r 
our  historica l  model s ar e ver y dependable . 
But  settin g asid e th e grande r  tide s o f  history , 
what  o f  th e 1960 s an d '70s ? Di d America n 
conservatio n i n thos e year s mov e awa y fro m 
utilitaria n economic s an d towar d Leopold' s "lan d 
ethic? "  Th e evidenc e i s clear ,  I  think ,  tha t  i t 
did--bu t  als o tha t  i t  didn' t  ge t  ver y far .  We hav e 
not  ye t  ha d ou r  ecologica l  Lincol n o r  a n Emancipatio n 
Proclamatio n (whic h woul d i n an y cas e b e onl y a  bar e 
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beginning ,  i f  th e exampl e o f  blac k liberatio n ca n b e 
applie d here) .  Slave s wer e free d wit h th e us e o f 
arms b y thos e northerner s wh o ha d n o economi c stak e 
i n th e peculia r  institution ,  whil e women hav e mor e 
recentl y bee n helpe d alon g th e roa d t o autonom y (s o 
we ar e told )  b y contraceptive s an d th e desir e fo r 
large r  famil y income .  Nature ,  o n th e othe r  hand , 
remain s firml y unde r  domination .  Environmentalist s 
hav e ye t  t o discove r  ho w a  worl d o f  fou r  billio n 
peopl e ca n b e supporte d a t  moder n industria l 
standard s o f  livin g withou t  th e total ,  absolut e 
enslavemen t  o f  nature .  No t  man y environmentalist s 
hav e reall y begu n t o conside r  th e radica l  change s i n 
our  ow n society ,  le t  alon e i n others ,  neede d t o mak e 
tha t  emancipatio n possible .  What  I  a m gettin g a t  i s 
th e fac t  tha t  mora l  revolution s canno t  occu r  onl y o n 
th e abstrac t  plai n o f  idea s an d philosophy ;  the y mus t 
be base d o n underlyin g concrete ,  structura l  change s 
or  the y wil l  com e t o nothing .  A  shif t  t o biocentri c 
value s wil l  necessaril y  entai l  far-reachin g 
alteration s i n suc h structure s a s socia l  power , 
class ,  marketplac e institution s (property ,  capitalis t 
accumulation ,  advertising ,  multinationa l 
organization) ,  an d industria l  technology .  I s ther e 
evidenc e tha t  an y o f  thos e structure s ha s i n fac t 
bee n altere d o f  late ? We may ,  a s Nas h says ,  hav e i n 
th e biocentri c ethi c "a n ide a whos e tim e i s coming, " 
but  w e wil l  onl y kno w fo r  sur e afte r  w e hav e examine d 
thos e underlyin g materia l  dynamic s mor e closely . 
The tas k o f  writin g recen t  history ,  i t  mus t  b e 
admitted ,  i s  a n exceptionall y difficul t  one .  What  i s 
gaine d b y th e advantag e o f  firsthan d observatio n i s 
ofte n offse t  b y th e overwhelmin g plethor a o f  detail s 
and b y a n irresistibl e desir e t o predic t  th e future . 
Henr y Adams trie d t o d o i t  earlie r  i n thi s century . 
He ende d b y declarin g tha t  histor y i s a t  las t  nothin g 
more tha n a  privat e threa d w e win d roun d a  privat e 
bobbin—a n orderin g o f  chao s tha t  ha s mainl y it s 
persona l  uses .  H e wa s probabl y righ t  abou t  it .  I f 
the n thes e tw o fin e scholars ,  Hay s an d Nash ,  hav e 
foun d a  genera l  la w o f  progres s i n windin g thei r 
threads ,  i t  may serv e the m ver y well .  Man y 
environmentalist s to o wil l  b e encourage d b y thei r 
history .  Al l  o f  u s mus t  admir e thei r 
craftsmanship--an d som e o f  u s ma y g o o n windin g ou r 
own thread s i n a  les s reassurin g direction . 
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NAVAJO ECOLOGY AND GOVERNMENT POLIC Y 
Donal d A .  Grlnde ,  Jr . 
Universit y o f  Uta h 
Epistemologica l  Introductio n 
The ide a o f  ecolog y i s a  relativ e one .  Lik e al l 
concept s create d b y man i t  i s  culturall y grounded , 
and i t  i s  issue d fro m a n experienc e o f  a  culture' s 
intellectua l  an d environmenta l  experiences .  Thi s 
stud y wil l  delineat e no t  onl y th e difference s betwee n 
Navaj o ecolog y an d governmen t  polic y bu t  als o th e 
ecologica l  assumption s an d theorie s o f  bot h cultures . 
The Euro-America n cultur e assert s it s dominanc e 
i n many ways ,  eve n i n a  relativel y "new "  are a suc h a s 
environmenta l  history .  Europea n intellectua l 
dominanc e ha s bee n swift .  Th e rational e fo r  thi s 
intellectua l  assertivenes s i s usuall y foun d i n thre e 
assertions : 
1)  Th e concep t  tha t  Europ e was ,  an d is ,  th e 
intellectuall y leadin g cultur e fo r  th e pas t  1,00 0 
years .  Non-Wester n culture s an d idea s ar e les s 
emphasize d becaus e the y ar e "primitive "  and/o r  les s 
interestin g tha n tru e Europea n history . 
2)  Contemporar y powe r  relation s giv e th e 
"conqueror "  th e righ t  t o impos e th e "winning "  o r 
"successful "  mod e o f  idea s upo n th e "losing "  o r 
"unsuccessful "  culture s (laten t  Socia l  Darwinism) . 
3)  Th e concep t  tha t  al l  people/culture s behav e 
and conceiv e i n th e sam e wa y s o tha t  th e idea s o f  th e 
dominan t  cultur e nee d onl y mino r  refocusin g i n orde r 
t o cove r  th e "ne w fact s o r  content s o f  an y 
culture.[1 ] 
Thes e conceptualization s reflec t  no t  onl y th e 
cultura l  arroganc e o f  Europ e bu t  it s wa y o f 
perceivin g reality .  Th e Euro-America n approac h t o 
knowledg e i n th e academ y i s throug h abstraction . 
That  is ,  realit y i s perceive d throug h scienc e and/o r 
religion .  Speculativ e philosoph y ha s develope d ou t 
of  th e conflic t  o f  "scientific "  an d "religious " 
reality .  Thus ,  speculativ e philosoph y create s a n 
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abstrac t  realit y throug h whic h scienc e an d religio n 








R e a l i t y [ 2] 
Wester n Civilizatio n Approac h t o 
t o realit y i s clearl y repeate d i n th e 
departmentalizatio n o f  th e Wester n University . 
Department s lik e history ,  biology ,  an d literatur e ar e 
separat e an d discret e area s o f  inquiry .  Societ y i s 
thu s perceive d i n fragmente d fashion :  church ,  state , 
business ,  educatio n an d no w ecology . 
Give n thi s philosophica l  an d cultura l  bias ,  i t 
follow s tha t  th e dominan t  society ,  eve n whe n i t 
"discovers "  a  ne w are a o f  inquiry ,  wil l  b e unabl e t o 
embrac e th e conceptua l  mode s o f  a  differen t  culture . 
Traditiona l  America n Indian s an d Navaj o way s o f 
perceivin g th e worl d ar e i n contras t  t o th e abstrac t 
worl d o f  Wester n thought .  Fo r  Navajo s an d mos t 
triba l  people ,  realit y i s base d o n experience . 
Knowledg e i s no t  "compartmentalized. "  Al l  way s o f 
lookin g a t  th e worl d (scienc e an d religion )  ar e 
mutuall y an d perpetuall y Informative .  Visions , 
productio n o f  goods ,  concret e observation ,  an d ritua l 
constantl y concretiz e huma n existenc e wit h natur e 
(reality) .  Basically ,  al l  things ,  experience s an d 
idea s simultaneousl y reinforc e tha t  reality .  Thi s 
vie w i s th e characteristi c "sacre d hoop "  o r  "circle " 
withi n th e tradition s o f  man y Nativ e America n people . 
I n essence ,  realit y i s no t  somethin g "above "  bu t  a n 
integra l  par t  o f  th e experimenta l  proces s itself . 
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Diagra m II :  America n India n Approac h t o 
Reality[3 ] 
To su m up ,  "ecology "  i s a  "new "  abstrac t  slic e 
of  realit y i n th e Wester n mind .  T o Nativ e American s 
and th e "Navajo "  i t  was ,  an d is ,  a n integra l  par t  o f 
th e living/knowin g process .  I f  we juxtapos e th e tw o 
cultures ,  w e fin d th e patternin g o f  th e Wester n 
cultur e i s base d o n planning ,  manipulation , 
predictability ,  competitio n an d powe r  whil e th e 
Navaj o wa y i s base d o n reciprocation ,  respons e t o 
situatio n an d cooperation.[4 ] 
Navaj o Ecolog y 
The differin g way s tha t  culture s defin e thei r 
relationshi p t o natur e i s a  comple x subject .  Th e 
Navaj o conceptio n o f  natur e an d th e Euio-America n 
viewpoint s o n ecolog y hav e littl e i n common.  Suc h 
difference s hav e produce d conflic t  an d confusio n 
betwee n th e Navajo s an d th e Unite d State s government . 
The basi c valu e orientation s o f  Navaj o ecolog y ar e 
holisti c an d participativ e whil e th e theoretica l 
underpinning s o f  Euro-America n ecolog y ar e empirical , 
abstrac t  an d narrowl y defined .  Thes e differences ,  i n 
a broa d sense ,  hav e create d a  tensio n betwee n th e tw o 
societie s sinc e th e U.S .  government' s ecolog y ha s 
ofte n bee n force d upo n th e Navajo s wit h littl e 
sensitivity.[5 ] 
A ful l  explanatio n o f  Navaj o ecolog y i n linea r 
and rationa l  term s i s virtuall y impossibl e sinc e th e 
Navaj o vie w o f  th e environmen t  i s on e o f 
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participatio n an d reciprocation .  Fo r  instance ,  a 
moviemake r  an d a n anthropologis t  recentl y gav e som e 
youn g Navajo s camera s an d aske d the m t o mak e movies . 
One gir l  mad e a  movi e o n Navaj o weaving ,  supposedl y a 
"technical "  subject .  Bu t  th e forty-fiv e minut e movi e 
had onl y a  fe w picture s o f  rug s an d th e weavin g 
process .  Mos t  o f  th e fil m wa s abou t  peopl e herdin g 
sheep ,  ridin g horseback ,  shearing ,  diggin g root s fo r 
dye s an d jus t  shot s o f  th e desert .  Th e entir e fil m 
was a  statemen t  o f  th e importan t  factor s t o Navajo s 
i n makin g rugs ,  tha t  is ,  huma n interactio n wit h 
nature .  Thi s proces s wa s fa r  mor e importan t  tha n th e 
mere "technique "  o f  weaving .  Fo r  th e Navajo ,  weavin g 
i s a n extensio n o f  th e reciprocation s embodie d i n hi s 
worl d view .  Needles s t o sa y reciprocit y an d balanc e 
ar e importan t  factor s i n Navaj o ru g an d fabri c desig n 
as well.[6 ] 
Reciprocit y i s centra l  t o th e productio n o f  man y 
othe r  Navaj o items .  Fo r  instance ,  dee r  kille d fo r 
foo d may b e shot .  Bu t  i n th e traditiona l  Navaj o way , 
a dee r  kille d fo r  clothin g mus t  no t  hav e a  puncture d 
hide .  T o obtai n suc h a  hide ,  a  Navaj o gather s polle n 
i n a  pouch ,  maneuver s th e dee r  int o ope n countr y an d 
jog s alon g behin d i t  unti l  i t  i s  exhausted .  When th e 
deer  i s exhausted ,  i t  i s  throw n t o th e groun d a s 
gentl y a s possibl e an d the n smothere d b y th e hunte r 
wit h a  handfu l  o f  polle n s o tha t  i t  wil l  di e 
breathin g a  sacre d substance .  A  ritua l  o f  apolog y i s 
als o don e t o explai n th e reaso n fo r  takin g th e deer' s 
life .  Th e anima l  i s the n skinne d i n a  ritua l  manne r 
and th e carcas s i s als o dispose d o f  i n a  ritua l 
manner . 
The deerhid e i s the n tanne d an d dye d fro m herb s 
and fro m part s o f  th e deer .  Moccasin s ar e the n mad e 
by sewin g th e deerhid e upper s t o cowhid e soles . 
Often ,  th e moccasin s ar e burie d i n we t  san d unti l  th e 
perso n fo r  who m the y ar e intende d come s b y an d put s 
the m on .  Th e perso n wear s the m unti l  the y ar e dry . 
Thi s create s a  footprin t  i n th e sol e s o tha t  thes e 
ar e unmistakabl y thei r  ow n shoes .  I n fact ,  sh i  ke' , 
"my shoes "  i s als o "m y foot "  i n Navajo .  Th e 
implicatio n i s tha t  th e deerski n become s a  par t  o f 
you .  Thus ,  th e moccasin ,  lik e th e rug ,  i s mor e tha n 
somethin g t o facilitat e you r  feet .  I t  i s  symboli c o f 
th e sacre d huma n interactio n wit h plant ,  animal ,  an d 
th e eart h tha t  i s  s o centra l  t o Navaj o "reality "  an d 
thu s ecology.[7 ] 
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Governmen t  Polic y 
America n contac t  wit h Navajo s bega n a t  th e 
outbrea k o f  th e Mexica n War .  When Genera l  Stephe n 
Watt s Kearn y arrive d i n Ne w Mexic o wit h hi s Arm y o f 
th e Wes t  i n Ma y o f  184 6 h e encountere d a  situatio n i n 
whic h th e Pueblo s wer e surrounde d b y Navajos ,  Apache s 
and Comanches .  Th e Navajo s an d othe r  tribe s raide d 
th e Pueblo s continuousl y an d ha d als o kep t  thei r 
Mexica n ruler s a t  bay .  Tensio n betwee n Mexican s an d 
Navajo s wa s constant .  Thus ,  on e o f  Kearny' s firs t 
officia l  act s i n Ne w Mexic o wa s t o pledg e protectio n 
fo r  th e whit e inhabitant s fro m Apache s an d Navajos . 
Kearn y note d tha t  th e Mexica n governmen t  ha d faile d 
t o provid e thi s protection .  Th e Mexica n governmen t 
offere d n o oppositio n t o thi s assertion .  Th e Mexica n 
settlers ,  an d Puebl o villager s offere d n o resistanc e 
and s o Ne w Mexic o quickl y passe d int o America n hands . 
But  Kearn y wa s no t  successfu l  i n pacifyin g th e 
Navajo s befor e h e move d o n t o California . 
Consequently ,  h e ordere d Colone l  Alexande r  W. 
Doniphan ,  wh o ha d bee n lef t  i n Ne w Mexic o wit h a 
regiment ,  t o mak e wa r  o n th e Navaj o an d exac t 
reprisals .  Kearn y als o authorize d th e peopl e o f  th e 
Ri o Abaj o are a (Mexica n an d Pueblo )  t o rai d th e 
Navajos .  Th e Navajo s foun d i t  difficul t  t o 
understan d wh y the y shoul d b e criticize d fo r  makin g 
war  upo n th e sam e peopl e tha t  th e Unite d State s wa s 
fighting .  Colone l  Donipha n state d t o th e Navajo s 
tha t  i t  wa s a n America n custo m t o trea t  thos e tha t 
had surrendere d a s friends.[8 ] 
Fro m th e start ,  America n polic y wa s 
unconsciousl y biase d i n favo r  o f  th e sedentar y 
Pueblo s versu s th e pastora l  wa y o f  lii e o f  th e 
Navajos .  O f  course ,  th e polic y wa s als o biase d i n 
favo r  o f  whit e ove r  re d race .  B y lat e 1846 , 
temporar y treatie s wer e mad e wit h th e Navaj o an d 
othe r  Athabasca n speakin g tribes .  However ,  America n 
overconfidence ,  Mexica n intrigu e an d India n 
persistenc e le d t o th e Tao s Revol t  o f  January ,  184 7 
i n whic h th e U.S .  territoria l  Governo r  an d othe r  U.S . 
official s wer e killed .  A s a  resul t  Ne w Mexic o 
remaine d insecur e t o America n hand s unti l  th e summer 
of  184 9 whe n Jame s S .  Calhoun ,  Ne w Mexico' s firs t 
India n agent ,  arrive d o n th e scene .  Calhou n worke d 
closel y wit h Lieutenan t  Colone l  Joh n MacCra e 
Washington ,  th e militar y commande r  an d Governo r  o f 
New Mexico.[9 ] 
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I n th e autum n o f  1849 ,  Washingto n an d Calhou n 
trie d t o impres s upo n th e Navajo s th e powe r  o f  th e 
U.S .  governmen t  an d military ,  th e righ t  o f  th e U.S . 
t o assum e jurisdictio n ove r  th e area ,  an d th e righ t 
t o buil d miitar y garrison s i n Navajoland ,  i f 
necessary .  Bu t  th e counci l  brok e up ,  whe n Washingto n 
trie d t o tak e a  Navaj o hors e whic h a  Mexica n 
voluntee r  claime d wa s stolen .  Subsequently , 
Washingto n di d sig n a  treat y wit h a  fe w mino r  Navaj o 
chief s tha t 
1)  recognize d U.S .  jurisdictio n 
2)  promise d peac e 
3)  sough t  t o retur n captive s 
4)  asserte d th e U.S .  government' s righ t 
t o determin e th e boundarie s o f  Navaj o 
lands . 
But  th e treat y wa s meaningles s t o th e majo r  portio n 
of  th e Navaj o trib e an d warfar e continued . 
Calhou n believe d tha t  onl y brut e forc e an d 
separatio n o f  Navajos ,  Apaches ,  Comanches ,  an d Ute s 
int o controlle d reservation s coul d sto p conflic t 
betwee n th e Athabasca n speakin g tribe s an d th e 
sedentar y white s an d Puebl o Indians .  Thus , 
difference s i n lan d us e an d th e accompanyin g 
ecologica l  perception s wa s on e o f  th e firs t  problem s 
betwee n Navajo s an d th e U.S .  government . 
Give n thi s perception ,  i t  i s  no t  surprisin g tha t 
Calhoun' s approac h t o th e resolutio n o f  conflic t 
woul d b e ecological .  Calhou n state d tha t  Navajo s an d 
othe r  Athabasca n speakin g tribe s i n th e are a shoul d 
be mad e mor e pastora l  an d agricultura l  onc e settle d 
upon a  reservation .  Th e alternativ e t o suc h a 
program ,  Calhou n reasoned ,  wa s extermination .  Agen t 
Calhou n fel t  tha t  th e Pueblo s shoul d b e citizen s 
becaus e o f  thei r  lan d us e characteristics ,  an d 
indeed ,  h e fel t  tha t  th e Pueblo s coul d b e use d 
effectivel y t o quel l  Navaj o raids .  Thus ,  governmen t 
India n polic y wa s bein g mad e o n th e lan d us e 
practice s o f  variou s India n group s i n Ne w Mexico.[10 ] 
I n 1851 ,  Colone l  Edwar d V .  Sumner  arrive d i n Ne w 
Mexic o a s th e ne w militar y commander .  Calhou n wa s 
made Territoria l  Governo r  i n 185 0 whe n Ne w Mexic o 
became a  territor y b y virtu e o f  th e Compromis e o f 
1850 .  Afte r  som e debate ,  Sumner  withdre w hi s troop s 
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fro m th e town s an d establishe d tw o forts ,  For t  Unio n 
and For t  Defianc e i n 1851 .  For t  Unio n wa s buil t  o n 
th e Sant a F e Trai l  nea r  Moro ,  an d For t  Defianc e wa s 
buil t  i n th e hear t  o f  Navaj o countr y a s th e name 
connotes .  For t  Defianc e wa s a n attemp t  t o asser t 
U.S .  militar y authorit y i n Navajolan d an d confin e th e 
Navajo s an d th e othe r  tribes .  Seed s an d far m 
implement s wer e brough t  t o thes e an d additiona l  fort s 
create d t o pursu e thi s policy .  Thu s th e remed y t o 
Navajo-America n conflic t  wa s t o chang e th e Navaj o 
economy ,  lan d use ,  an d i n part ,  th e ecologica l 
perception s o f  th e Navajo . 
Thi s polic y wa s pursue d wit h varyin g succes s fo r 
abou t  a  decad e whe n th e Civi l  War  brok e out ,  an d 
chao s brok e ou t  i n Ne w Mexic o territory .  I t  wa s no t 
unti l  186 4 whe n Ki t  Carso n helpe d t o roun d u p th e 
Navaj o an d tak e the m o n th e Lon g Wal k t o For t  Sumner 
tha t  governmen t  attempt s t o fundamentall y alte r 
Navaj o lan d us e woul d b e mor e effective.[11 ] 
I n 1868 ,  th e governmen t  steppe d u p it s polic y o f 
encouragin g shee p herdin g amon g th e Navajos .  Th e 
Navajo s ha d agree d b y treat y t o settl e peacefull y o n 
th e 3. 5 millio n acre s surroundin g For t  Defiance , 
Arizona .  A t  th e time ,  the y probabl y numbere d abou t 
15,00 0 people .  Afte r  returnin g fro m incarceratio n a t 
For t  Sumner ,  th e governmen t  issue d 34,00 0 shee p an d 
goat s t o th e Navajos .  Th e ide a wa s t o mak e th e 
Navajo s self-sufficien t  shee p herders ,  an d thu s 
pacif y them .  Th e progra m wa s a  success . 
Subsequentl y th e reservatio n lan d bas e wa s expande d 
fro m 3. 5 millio n acre s t o 11. 5 millio n acre s b y th e 
1920s .  B y 1933 ,  th e populatio n o f  th e Navaj o Natio n 
expande d t o abou t  50,00 0 people.[12 ] 
Outwar d appearance s seeme d t o indicat e tha t  th e 
Navajo s ha d strengthene d thei r  pastora l  econom y an d 
couple d i t  wit h a  soun d agricultura l  subsistenc e 
economy.  The y ha d altere d thei r  lan d us e i n orde r  t o 
"survive. "  However ,  governmen t  encouragemen t  o f 
pastora l  pursuit s ha d bee n overemphasized . 
Reservatio n trader s als o encourage d Navaj o t o brin g 
i n fleece s an d rug s t o obtai n cas h fo r  hardware , 
coffe e an d othe r  foodstuffs . 
The Navaj o Ne w Deal :  Governmen t  Polic y Versu s Navaj o 
Ecolog y i n th e Stoc k Reductio n Progra m 
Fro m 191 0 t o 1933 ,  variou s governmenta l  survey s 
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analyze d th e condition s o f  soi l  erosio n tha t  wa s 
occurrin g ove r  mos t  o f  th e Navaj o Reservatio n i n 
Arizona ,  Uta h an d Ne w Mexico .  B y 1933 ,  a t  leas t 
2,000,00 0 acre s o f  grazin g lan d wa s denude d an d 
eroding .  Variou s calculation s indicate d tha t  betwee n 
37. 5 an d 6 0 pe r  cen t  o f  th e sil t  i n Lak e Mead e abov e 
Boulde r  Da m wa s fro m th e Navaj o Reservation .  T o 
non-India n environmentalist s Navaj o rang e capita l  an d 
th e wate r  suppl y o f  neighborin g white s appeare d 
threatened .  Th e interest s o f  th e Navajo s an d th e 
governmen t  conflicted .  Moreover ,  th e perception s o f 
th e proble m an d it s solution s wer e differen t  fo r  bot h 
th e Navaj o an d th e government.[13 ]  However ,  th e 
governmen t  policie s triumphe d almos t  unchallenge d 
(excep t  fo r  oppositio n o n th e reservation )  ove r 
Navaj o perceptions .  Thi s governmenta l  paternalis m 
and arroganc e o f  powe r  produce d a  socia l  an d economi c 
disaste r  fo r  th e Navaj o people . 
The governmenta l  fact s wer e quit e clear .  I n 
1933 ,  Secretar y o f  th e Interior ,  Harol d Ickes , 
establishe d a  Soi l  Erosio n Servic e tha t  wa s t o 
cooperat e wit h th e Publi c Work s Administratio n t o us e 
federa l  fund s earmarke d fo r  erosio n contro l  o n th e 
Navaj o reservation .  Th e recommendation s o f  th e Soi l 
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of  Navaj o livestoc k t o abou t  50 % o f  th e amoun t 
carrie d i n 1933 .  Additionally ,  th e Navaj o Triba l 
Counci l  se t  asid e 50,00 0 acre s fo r  soi l  conservatio n 
experimentatio n i n 1934 .  Usin g Publi c Work s 
Administratio n funds ,  th e Burea u o f  India n Affair s 
bega n t o purchas e an d slaughte r  livestoc k i n 1934 . 
To offse t  th e economi c impac t  o f  stoc k reduction ,  th e 
B.I .  A .  starte d a  numbe r  o f  Wor k Progres s 
Administratio n an d Civilia n Conservatio n Corp s 
project s o n th e Reservation .  Thes e project s wer e t o 
provid e wage s t o Navajo s impoverishe d b y stoc k 
reduction .  Th e program s generall y focuse d o n soi l 
conservatio n (dam s an d reseeding )  an d constructio n o f 
road s an d buildings .  Th e resul t  wa s tha t  fo r  severa l 
year s abou t  $2,000,00 0 pe r  yea r  wa s spen t  o n soi l 
projects .  Many trader s encourage d thi s wag e syste m 
sinc e the y coul d sel l  good s fo r  cas h instea d o f 
credit .  I n 1935 ,  th e B.I.A .  centralize d it s 
administratio n o f  th e Navajo s a t  Windo w Roc k 
replacin g th e si x agencie s tha t  previousl y existed . 
Subsequently ,  th e Navaj o Reservatio n wa s divide d int o 
eightee n lan d managemen t  districts .  Fro m 1935-1937 , 
th e Soi l  Conservatio n Servic e wit h th e Navaj o Servic e 
conducte d survey s o f  th e entir e Navaj o reservation . 
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The survey s encompasse d th e economy ,  climate ,  soil , 
vegetation ,  hydrology ,  populatio n an d livestoc k 
problem s o f  th e Navajos.[14 ] 
By 1937 ,  th e Navaj o Servic e require d tha t  ever y 
stoc k owne r  o n th e Reservatio n registe r  th e tota l 
amount  o f  stoc k owne d a t  th e tim e o f  th e summer 
sheep-dipping .  Thi s registratio n wa s th e basi s fo r 
th e issuanc e o f  grazin g permit s i n accordanc e wit h 
th e estimate s o f  th e Soi l  Service .  I n 1937 ,  th e 
Navaj o Triba l  Counci l  drafte d a  se t  o f  grazin g 
regulation s tha t  theoreticall y met  th e need s o f  th e 
Navajos .  Afte r  th e Secretar y o f  th e Interio r 
reviewe d thes e regulations ,  th e Counci l  approve d the m 
i n 1938 .  A t  th e sam e time ,  th e Counci l  passe d a 
resolutio n favorin g th e eliminatio n o f  nonproductiv e 
stock.[15 ] 
I n 1939 ,  th e Arizon a Court s uphel d th e righ t  o f 
th e Interio r  Departmen t  t o regulat e th e Navaj o 
rangeland .  I n 1939 ,  th e triba l  counci l  als o approve d 
a progra m t o reduc e th e hors e populatio n an d i t  met 
wit h opposition.[16 ]  Thi s i s th e U.S .  an d Navaj o 
governmenta l  scenario .  However ,  "gras s roots " 
oppositio n t o th e stoc k reductio n progra m wa s 
organized ,  widespread ,  an d critical . 
Accordin g t o traditiona l  Navajo ,  sheep ,  rai n an d 
lan d ar e relate d directl y unde r  a n interestin g se t  o f 
natura l  laws .  Th e anthropologis t  Davi d Aberl e 
describe s th e Navaj o vie w o f  rang e managemen t 
clearly : 
Supernatural s gav e shee p t o th e 
Navajo s fo r  thei r  livelihood .  When Navajo s 
increas e thei r  flocks ,  th e supernatural s 
see tha t  th e Navajo s car e fo r  thei r  gift s 
and brin g rain .  Bu t  whe n the y us e the m 
improvidentl y o r  giv e the m awa y th e 
supernatural s respon d b y failin g t o brin g 
rain .  Henc e reductio n bring s drough t  an d 
damages th e range.[17 ] 
Thi s attitud e i s reinforce d b y Navaj o statement s 
abou t  stoc k reduction .  Ernes t  Nelson ,  a  Navaj o wh o 
live d throug h stoc k reductio n states : 
The reaso n wh y ther e i s n o gras s i s becaus e o f 
littl e rain .  Befor e stoc k reductio n i t  raine d al l 
th e time.. .  Then ,  whe n Joh n Collie r  pu t  a  blockad e 
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on livestock ,  th e rai n cease d altogether.[18 ] 
Anothe r  Navajo ,  Curl y Mustach e observe d that : 
Durin g th e perio d befor e stoc k 
reductio n yo u coul d se e th e bi g siz e o f 
shee p an d horses ,  an d durin g tha t  time ,  th e 
rainfall s wer e neve r  shy.[19 ] 
Thus ,  th e tw o perception s o f  th e environmen t 
(Navajo s an d government )  wer e stil l  base d o n totall y 
differen t  view s o f  th e world . 
Conclusio n 
By th e 1940s ,  livestoc k reductio n ha d reduce d 
th e Navaj o t o povert y an d mor e dependence .  Grazin g 
stoc k ha d bee n reduce d t o one-hal f  thei r  193 3 levels . 
Worl d War  I I  provide d som e jo b outlet s fo r  youn g 
males .  Bu t  overpopulatio n du e t o livestoc k reductio n 
helpe d t o justif y th e Navaj o India n relocatio n 
progra m o f  th e 1950s .  Thi s progra m tor e familie s 
apar t  an d create d furthe r  hardship s .  Stoc k 
reductio n ha d broke n th e economi c self-sufficienc y o f 
th e Navajo s an d mad e the m mor e dependen t  upo n 
"government "  solution s t o problems.[20 ] 
Even th e sal e o f  resource s o f  th e Navajo s toda y 
i s frough t  wit h differin g views .  Pete r  MacDonald ,  a 
pas t  chairma n o f  th e Navaj o Tribe ,  assert s tha t 
Navajo s canno t  receiv e fai r  marke t  valu e fo r  thei r 
resource s because : 
1)  th e U.S .  ha s n o understandin g o f 
Navaj o value s whic h ar e essentia l  i n th e 
calculatio n an d sellin g o f  Navaj o 
resources , 
2)  Navaj o resource s ar e neve r  pu t  o n 
th e ope n market , 
3)  i n India n dealings ,  th e 
governmen t  exert s compulsio n o r  dures s i n 
sales ,  an d 
4)  Indian s mus t  dea l  throug h th e 
U.S.  governmen t  an d therefor e neve r  kno w 
th e need s o f  th e buyers.[21 ] 
MacDonal d als o talk s o f  Navajolan d i n term s o f 
balance ,  sacrednes s o f  land ,  an d th e Navajo s specia l 
sens e o f  place .  MacDonal d think s tha t  th e Navajo s 
can wor k wit h th e U.S .  governmen t  t o restor e 
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self-sufficienc y t o th e Navajo s an d ye t  provid e 
resource s t o th e dominan t  society .  A t  th e sam e time , 
he ask s th e U.S .  governmen t  t o see k realisti c 
alternative s t o America' s resourc e need s tha t  d o no t 
put  undu e pressur e o n th e Navaj o people.[22 ] 
So,  th e Navaj o vie w o f  th e environmen t  ha s bee n 
attacke d b y governmen t  polic y bu t  i t  stil l  persists . 
The basi c proble m i s tha t  U.S .  governmen t  polic y wit h 
regar d t o th e Navaj o environmen t  ha s bee n 
manipulative ,  overl y theoretical ,  an d geare d t o 
solvin g "specifi c  problems "  (overgrazing ,  etc.) .  B y 
manipulatin g th e Navaj o environment ,  th e governmen t 
has produce d a  grea t  dea l  o f  cultura l  an d economi c 
strif e amon g th e Navajo s tha t  goe s untabulate d i n th e 
government' s theoretica l  equations .  However ,  i t 
stil l  appear s tha t  th e Navajo s an d thei r  leadershi p 
stil l  striv e fo r  balanc e wit h natur e an d mediatio n 
wit h th e creativ e forc e t o insur e a  harmoniou s 
relationshi p wit h nature .  Whethe r  th e tw o culture s 
can coexis t  an d understan d eac h othe r  i s 
problematical . 
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SCIENCE AND ETHNOSCIENCE:  NATIV E AMERICAN WORLD 
VIEWS A S A  FACTOR I N TH E DEVELOPMENT OF NATIV E 
TECHNOLOGIES 
Clar a Su e Kidwel l 
Universit y o f  California ,  Berkele y 
For  thousand s o f  year s befor e Europea n contact , 
Nativ e American s adapte d t o a  wid e rang e o f 
environmenta l  condition s throughou t  Nort h America . 
I n th e Chac o Canyo n regio n o f  wester n Ne w Mexico ,  fo r 
example ,  a  grea t  Puebl o cultur e flourishe d fro m 
approximatel y 110 0 A.D .  t o approximatel y 130 0 A.D . 
Puebl o Bonit o containe d a t  leas t  80 0 rooms ,  an d th e 
tota l  populatio n o f  th e canyo n regio n may hav e bee n 
as man y a s 7,00 0 peopl e a t  th e heigh t  o f  th e culture . 
The developmen t  o f  thi s cultur e wa s mad e possibl e b y 
floodwate r  irrigatio n o f  cor n wit h th e rive r  tha t 
flowe d throug h th e bas e o f  th e canyon.[1 ]  On th e 
Northwes t  Coast ,  Maka h whalers ,  usin g canoe s hollowe d 
out  o f  singl e ceda r  logs ,  harpoon s o f  ye w wood ,  an d 
line s o f  ceda r  fibe r  strun g wit h inflate d sealski n 
floats ,  hunte d an d kille d whale s weighin g u p t o fort y 
tons.[2 ]  Th e Haid a o n th e coas t  wer e exper t  cano e 
makers .  Th e eve n thicknes s o f  th e cano e shel l  wa s 
determine d b y smoothin g th e outsid e firs t  the n 
drivin g peg s o f  unifor m lengt h int o th e woo d a t 
intervals .  Th e hollowin g o f  th e insid e proceede d 
unti l  th e tip s o f  th e peg s appeared . 
The stereotyp e o f  Nativ e America n cultura l 
adaptatio n tha t  ha s becom e popula r  i n America n 
societ y i s tha t  o f  th e India n livin g i n balanc e wit h 
nature ,  takin g fro m th e environmen t  onl y thos e thing s 
necessar y fo r  basi c survival .  Th e stereotyp e 
contain s som e truth .  Nativ e America n societie s hav e 
been classifie d b y Bennet t  a s "equilibrious."[3 ] 
They wer e subsistenc e based ,  dependin g ultimatel y 
upon th e su n a s a  sourc e o f  plan t  an d anima l 
resource s whos e collectio n depende d upo n huma n 
energy .  The y use d fe w form s o f  mechanica l  energy . 
The whee l  wa s unknow n i n Nort h America .  Nativ e 
peopl e di d no t  domesticat e animal s fo r  foo d (unles s 
one consider s report s o f  semi-domesticat e flock s o f 
bird s aroun d nativ e villages).[4 ]  The y di d no t 
domesticat e majo r  beast s o f  burde n (althoug h th e do g 
was use d t o carr y smal l  loads ,  an d th e hors e wa s 
readil y adapte d afte r  it s  introductio n int o Nort h 
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America) .  Th e energ y tha t  Nativ e American s use d t o 
suppl y thei r  need s wa s huma n energy . 
Lesli e Whit e considere d tha t  "I t  become s th e 
primar y functio n o f  cultur e .. .  t o harnes s an d 
contro l  energ y s o tha t  i t  may b e pu t  t o wor k i n man' s 
service .  Cultur e thu s confront s u s a s a n elaborat e 
thermodynamic ,  mechanica l  system."[5 ]  B y thi s 
criterion ,  Nativ e America n culture s hav e bee n 
considere d primitive .  Arnol d Toynbee ,  i n hi s famou s 
Stud y o f  Histor y classe d th e Eskim o a s a n "arreste d 
civilization, "  whic h emerge d t o a  certai n leve l  o f 
socia l  an d religiou s organizatio n b y copin g wit h it s 
environmen t  i n orde r  t o survive ,  bu t  whic h remaine d 
the n a t  a  minima l  leve l  o f  cultur e becaus e s o muc h 
effor t  wa s necessar y fo r  th e peopl e t o wres t  a  livin g 
fro m thei r  environment.[6 ] 
And ye t  nativ e culture s no t  onl y adapte d t o 
environmenta l  conditions ;  the y adapte d thos e 
condition s t o thei r  ow n need s a s well .  Throug h th e 
use o f  fire ,  nativ e tribe s o n th e eas t  coas t  create d 
th e park-lik e aspec t  o f  th e easter n forest s upo n 
whic h earl y traveler s commented.[7 ]  I n California , 
th e chaparra l  wa s fir e adapte d bot h b y lightnin g an d 
deliberat e India n burnin g practices .  Th e Indian s se t 
fire s t o bur n of f  th e chaparra l  an d encourag e ne w 
growt h tha t  woul d provid e bette r  brows e fo r  deer.[8 ] 
The exten t  o f  th e grasslan d area s o f  th e Grea t  Plain s 
was partl y a  resul t  o f  th e India n practice s o f 
burnin g th e gras s eithe r  i n th e cours e o f  buffal o 
huntin g o r  t o promot e ne w gras s tha t  woul d b e 
attractiv e t o grazin g buffalo.[9 ]  Archaeologica l 
remain s o f  grea t  irrigatio n system s associate d wit h 
remain s o f  th e Hohoka m cultur e i n th e Southwes t 
indicat e th e contro l  o f  wate r  resource s no t  fo r 
mechanica l  energ y bu t  fo r  greate r  contro l  ove r 
crops.[10 ] 
Lesli e White' s statemen t  abou t  energ y an d 
cultur e continues : 
By mean s o f  technologica l  instrument s energ y i s 
harnesse d an d pu t  t o work .  Socia l  an d philosophi c 
system s ar e bot h adjunct s an d expression s o f  thi s 
technologi c process .  Th e functionin g o f  cultur e a s a 
whol e therefor e rest s upo n an d i s determine d b y th e 
amount  o f  energ y harnesse d an d b y th e wa y i n whic h i t 
i s  pu t  t o work.[11 ] 
278 
The socia l  an d philosophica l  system s o f  Nativ e 
America n culture s ar e a  functio n o f  a  certai n kin d o f 
worl d view ,  a  se t  o f  assumption s abou t  th e 
relationshi p betwee n huma n being s an d th e force s 
eviden t  i n thei r  environments .  Usin g thos e 
assumptions ,  Nativ e American s interacte d wit h an d 
manipulate d thos e forces .  Thei r  technologie s wer e 
base d i n th e us e o f  exclusivel y huma n energy .  Tha t 
energ y wa s expende d bot h i n providin g fo r  materia l 
need s throug h subsistenc e activitie s o f  hunting , 
gathering ,  an d agriculture ,  an d i n influencin g o r 
controllin g th e force s o f  natur e throug h thei r 
ceremonia l  activities .  Th e interactio n betwee n th e 
human worl d an d th e physica l  worl d represente d mutua l 
influence ,  withi n th e contex t  o f  a  worl d view . 
For  exampl e Wald o R.  Wedel  speculate d tha t  th e 
her d behavio r  o f  th e buffal o o n th e Plain s demande d 
grou p activit y o n th e par t  o f  buffal o hunters.[12 ] 
Rut h Lande s surmise d tha t  th e so-calle d "atomistic " 
personalit y structur e o f  th e Chippew a wa s relate d t o 
th e fac t  tha t  the y hunte d larg e an d solitar y game 
animal s suc h a s th e caribou ,  moose ,  deer ,  an d 
bear.[13 ]  Symmes Olive r  documente d th e importanc e o f 
th e Plain s environmen t  o n th e culture s o f  tribe s tha t 
moved ont o th e Plain s t o becom e mounte d buffal o 
hunter s afte r  th e introductio n o f  th e horse .  Thos e 
tribe s tha t  ha d bee n originall y farmers ,  som e o f  who m 
remaine d partiall y  farmer s (Crow ,  Gro s Ventres , 
Omaha,  Mandan ,  Iowa ,  an d Oto )  retaine d a  cla n system , 
whil e thos e tha t  ha d bee n hunter-gatherer s i n othe r 
environment s (Norther n Shoshone ,  Kutenai ,  Blackfoot , 
Comanche,  Sarsi ,  Cre e an d Assiniboine) ,  lacke d clans . 
Even fo r  thos e tribe s tha t  retaine d clans ,  however , 
th e cla n syste m weakene d a s th e demand s o f  th e 
buffal o hun t  calle d fo r  greate r  flexibilit y  i n socia l 
organization.[14 ] 
Human influenc e ove r  th e environmen t  cam e i n 
ceremonia l  activitie s suc h a s th e ritua l  cycle s o f 
th e Sa n Jua n Puebl o people .  Th e yearl y cycl e o f 
ceremonia l  activitie s performe d b y th e Mad e People , 
members o f  certai n religiou s societies ,  wa s necessar y 
t o assur e th e turnin g o f  th e seasons .  I n othe r 
words ,  th e expenditur e o f  huma n energ y i n ceremon y 
was essentia l  t o th e prope r  progressio n o f  th e 
seasons ,  whic h wa s o f  cours e essentia l  t o th e 
agricultura l  activitie s an d subsistenc e o f  th e 
group.[15 ]  On th e Northwes t  Coast ,  prope r 
performanc e o f  th e Firs t  Salmo n Ceremon y wa s 
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necessar y t o assur e tha t  th e salmo n woul d retur n i n 
abundanc e th e followin g year .  Th e firs t  salmo n 
caugh t  wa s ceremoniall y brough t  t o th e village , 
cooked ,  slice d an d eaten .  Th e hea d an d tai l  ha d t o 
be kep t  intac t  wit h th e backbon e an d throw n bac k int o 
th e water.[16 ] 
The assumption s concernin g th e relationshi p o f 
human being s an d th e force s o f  thei r  environment s ca n 
be expresse d i n term s o f  a  worl d view .  Ever y cultur e 
can b e sai d t o hav e a  worl d vie w withi n whic h i t 
structure s it s socia l  an d philosophica l  principle s 
and establishe s it s relationshi p wit h th e externa l 
world .  A s A .  Irvin g Hallowel l  remarked : 
Human being s i n whateve r  cultur e ar e provide d 
wit h cognitiv e orientatio n i n a  cosmos :  ther e i s 
"order "  an d "reason "  rathe r  tha n chaos .  Ther e ar e 
basi c premise s an d principle s implied ,  eve n i f  thes e 
do no t  happe n t o b e consciousl y formulate d an d 
articulate d b y th e peopl e themselves.[17 ] 
Hi s classi c exampl e o f  worl d vie w i s hi s 
statemen t  tha t  whe n th e Saulteau x flee s i n terro r 
fro m th e Windig o monste r  (th e gian t  canniba l  wit h a 
hear t  o f  ice) ,  h e i s fleein g fro m a  rea l  threat ,  an d 
t o d o otherwis e woul d b e a n exampl e o f  eithe r  extrem e 
foolishnes s o r  phenomena l  intellectua l 
emancipation.[18 ] 
•America n cultur e operate s principall y wit h a 
scientifi c  worl d view ,  assumin g a  certai n kin d o f 
orde r  an d certai n kind s o f  cause-and-effec t 
relationships .  Nativ e America n culture s operate d 
withi n a  differen t  se t  o f  assumption s whic h provide d 
an interna l  logi c an d postulate d certai n kind s o f 
cause-and-effee t  relationships .  I  shal l  defin e thi s 
set  o f  assumption s a s a n ethnoscientifi c  worl d view . 
I  d o no t  propos e t o speculat e o n th e origin s o f 
cultura l  assumption s abou t  th e natur e o f  th e world , 
but  rathe r  t o tak e th e concep t  o f  worl d vie w an d 
examin e th e premise s tha t  ar e characteristi c o f  a 
Nativ e America n worl d view .  Thi s metho d constitute s 
an emi c approac h t o culture ,  lookin g a t  cultur e fro m 
th e inside ,  a s i t  were .  Th e essenc e o f  a  Nativ e 
America n worl d vie w i s comprise d o f  th e mos t  basi c 
premise s tha t  ca n b e extracte d upo n clos e examinatio n 
of  a  broa d rang e o f  Nativ e America n cultures .  Thes e 
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generalize d assumption s shoul d no t  overrid e th e 
extraordinar y diversit y o f  Nativ e America n groups , 
whic h adapte d i n many way s t o man y differen t 
environmenta l  conditions ,  spok e hundred s o f  differen t 
languages ,  structure d thei r  societie s i n many 
differen t  ways .  Th e concep t  o f  worl d vie w i s offere d 
as a  framewor k fo r  interpretatio n o f  cultura l 
adaptation . 
The mos t  basi c premis e o f  thi s genera l  worl d 
vie w i s tha t  th e environment—th e force s o f  th e 
natura l  world ,  ar e manifestation s o f  spiritua l 
beings .  Hallowel l  commente d o n th e Ojibw a concep t  o f 
"owners "  o r  "bosses "  o f  th e anima l  world—th e spirit s 
who controlle d th e movement s o f  gam e animals.[19 ] 
Thes e "owners "  ar e th e underlyin g realit y o f  th e 
physica l  world .  Doroth y Le e commente d o n th e Wint u 
notio n tha t  matte r  alway s ha s been .  Sh e noted : 
The Wint u spea k o f  thes e character s i n Englis h 
as Coyote ,  Loon ,  no t  a  coyote .  We hav e assume d 
tha t  b y thi s the y mea n a  prope r  name .  Bu t  i t  i s 
probabl e tha t  the y refe r  t o somethin g unlimited ,  a s 
we,  fo r  example ,  distinguis h betwee n fir e an d a  fire . 
Thes e character s di e an d reappea r  i n anothe r  myt h 
withou t  explanation .  The y becom e eventuall y th e 
coyote s an d grizzl y bear s w e know ,  bu t  no t  throug h a 
proces s o f  generation .  The y ar e a  prototype ,  a 
genus ,  a  qualit y which ,  however ,  i s  no t  rigidl y 
differentiate d fro m othe r  qualities.[20 ] 
I n nativ e ora l  tradition s generally ,  figure s 
suc h a s Coyote ,  Raven ,  an d Bea r  appear ,  die ,  an d 
reappear ,  o r  chang e form ,  a s wenebojo ,  th e trickste r 
figur e amon g th e Chippew a change d himsel f  int o a 
snak e t o ge t  a t  a  particularl y choic e piec e o f  mea t 
on a  moos e skull.[21 ]  Changeablenes s o f  for m i s a 
sig n o f  spiritua l  power ;  i t  attest s t o th e 
immutabilit y  o f  essenc e despit e mutabilit y  o f  form . 
The spirit s o f  th e worl d ar e no t  subjec t  t o 
unvaryin g law s o f  behavior .  Thei r  essenc e i s will , 
volition ,  motion ,  speech .  When Hallowel l  aske d a n 
Ojibw a man whethe r  al l  stone s wer e aliv e (i n th e 
linguisti c categor y "animate" )  th e man replie d "No , 
but  som e are."[22 ]  Flin t  i s  a  livin g perso n i n 
Ojibw a traditions.[23 ]  I n th e Navaj o traditio n o f 
th e origin s o f  th e world ,  th e her o twin s wh o ri d th e 
worl d o f  monster s wh o wer e threatenin g huma n being s 
wer e protecte d b y flin t  armor .  Flin t  ha s lif e an d 
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power  i n it s abilit y  t o strik e sparks.[24 ]  I n th e 
Navaj o worl d view ,  th e concep t  o f  inne r  form s i s o f 
primar y importanc e i n th e universe .  Natura l 
phenomena ar e lifeless ,  bu t  a n inne r  human-lik e for m 
withi n eac h function s a s thei r  lif e principle ,  an d i t 
vitalize s an d personalize s eac h phenomenon .  I n th e 
origi n traditio n o f  th e Blessingwa y chant ,  th e inne r 
form s o f  th e sun ,  th e moon ,  wate r  woman,  Mountai n 
Woman,  th e fou r  directions ,  an d variou s othe r  deitie s 
wer e containe d i n th e sacre d bundl e o f  Firs t  Man ,  an d 
i n th e firs t  ceremonia l  a t  th e plac e o f  emergenc e 
fro m th e worl d below ,  h e reveale d thes e form s an d 
place d the m i n th e phenomena.[25 ]  Th e spiritua l 
natur e o f  th e worl d i s manifes t  i n movement  an d 
speech .  I t  i s  manifes t  i n th e action s o f  spiritua l 
being s t o contro l  th e behavio r  o f  animals ,  an d i n th e 
power  o f  flin t  t o protec t  an d t o giv e of f  sparks . 
Thi s sens e o f  spiritualit y i n th e world ,  o f  th e 
wil l  an d volitio n o f  natura l  phenomena ,  i s eviden t  i n 
huntin g rituals ,  wher e th e bod y o f  a n anima l  mus t  b e 
treate d wit h prope r  respect .  I t  may explai n wh y 
nativ e people s di d no t  domesticat e animals .  Althoug h 
Elsi e Clew s Parson s attribute d th e fac t  tha t  th e 
Puebl o di d no t  domesticat e animal s t o a  "conceptua l 
block "  o n thei r  part,[26 ]  thei r  attitud e towar d 
animal s wa s on e o f  respect ,  an d animal s gav e 
themselve s t o huma n being s i n th e hunt ,  rathe r  tha n 
bein g subjec t  t o dominatio n b y huma n beings .  A n 
interestin g aspec t  o f  thi s attitud e towar d animal s 
appear s i n origi n stor y o f  th e Nigh t  Chant ,  a  Navaj o 
ceremon y recorde d b y Washingto n Matthews .  I n th e 
story ,  th e her o ha s a  pe t  turke y wh o mourn s hi s 
absenc e whe n h e i s awa y fro m th e cam p an d wh o 
rejoice s whe n h e returns.[27 ]  Th e turke y wa s no t 
used a s a  foo d sourc e bu t  wa s a  pet ,  a  companion . 
The hunte r  wh o wante d t o utiliz e animal s di d s o 
throug h a  combinatio n o f  carefu l  attentio n t o thei r 
habit s an d a  sens e o f  relationshi p t o th e spirit s wh o 
controlle d th e animal' s behavior .  Domesticatio n wa s 
not  necessar y whe n suc h influence s prevailed . 
The secon d premis e o f  a  genera l  Nativ e America n 
worl d vie w i s tha t  ther e ar e hierarchie s o f  power , 
and tha t  huma n being s ar e generall y dependen t  upo n 
th e spiri t  world .  Althoug h huma n being s hav e th e 
power  t o spea k an d t o mov e (th e majo r  criteri a fo r 
spiritua l  power) ,  the y hav e les s powe r  tha n d o th e 
spirits .  Her e th e linguisti c concep t  o f  ethnoscienc e 
has bee n a  too l  o f  study .  Mar y Black' s stud y o f 
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Ojibw a languag e structur e showe d tha t  nativ e 
categorization s o f  being s place d spiritua l  being s 
abov e huma n being s i n ranke d lists ,  an d Hop e Isaacs ' 
stud y o f  th e Iroquois ,  usin g a  simila r  metho d o f 
elicitin g rankings ,  indicate d simila r  categories.[28 ] 
Spirits ,  sun ,  moon ,  winds ,  stars ,  shell s (certai n 
shell s calle d megi s wer e source s o f  powe r  i n th e 
Midewiwin ,  o r  gran d Medicin e Society ,  o f  th e Ojibwa) , 
thunder s wer e amon g th e thing s considere d mor e 
powerfu l  tha n human s b y Black' s Ojibw a teachers . 
Larg e animal s an d spirit s wer e equall y respecte d b y 
several .  Th e spiri t  worl d amon g th e Iroquoi s wa s 
highl y ranke d i n relatio n t o humans .  Th e physica l 
manifestations—plants ,  animals—wer e ranke d 
lower.[29 ] 
The thir d premis e o f  a  Nativ e America n worl d 
view ,  an d perhap s th e mos t  difficul t  t o summarize ,  i s 
tha t  huma n being s ca n hav e acces s t o powe r  fro m th e 
spiritua l  world .  Thi s powe r  come s throug h th e 
mystica l  experience— a direct ,  profoundl y persona l 
experienc e o f  th e natur e o f  th e spiritua l  world . 
Rut h Benedict ,  i n he r  study ,  "Th e Concep t  o f  th e 
Guardia n Spiri t  i n Nort h America, "  state d tha t  th e 
visionar y experienc e wa s th e essentia l  featur e o f 
Nativ e America n religions.[30 ]  Throughou t  Nort h 
America ,  th e visionar y experience ,  th e dream ,  o r  th e 
initiatio n rit e marke d th e emergenc e o f  th e 
individua l  a s a  ful l  participan t  i n th e lif e o f  th e 
community .  Thes e experience s wer e way s o f  acquirin g 
knowledg e tha t  transcende d th e socia l  trainin g o f 
day-to-da y experience .  Individual s coul d establis h 
personal ,  on-goin g relationship s wit h guardia n 
spirits ,  a s wa s customar y o n th e Plateau ,  i n th e 
Northeas t  Woodlands ,  an d o n th e Plains ,  an d o n th e 
Plain s me n continue d t o ques t  throughou t  thei r  live s 
fo r  knowledg e concernin g th e outcom e o f  events ,  a s 
Sittin g Bul l  di d t o determin e th e outcom e o f  th e 
Battl e o f  th e Littl e Bi g Horn . 
Nativ e America n attitude s towar d th e natura l 
environmen t  ca n b e see n a s base d i n a  worl d vie w tha t 
define s a  personalize d relationshi p betwee n huma n 
being s an d th e force s o f  nature .  Spiritua l  force s 
ca n b e placated ,  an d the y ca n b e controlled .  Th e 
persona l  relationship s tha t  individual s ma y achiev e 
wit h spirit s throug h visio n quest s an d dream s ar e 
reflecte d i n th e grou p relationship s tha t  ar e 
maintaine d i n ceremonia l  activity .  Human energ y 
supplie s th e basi c materia l  need s o f  culture ,  bot h b y 
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direc t  interventio n i n th e environmen t  throug h 
hunting ,  gatherin g an d agricultura l  practices ,  an d i n 
th e expenditur e o f  energ y i n ceremonia l  activitie s 
whose purpos e i s t o assur e succes s i n huntin g o r  th e 
growt h o f  crops .  Technology ,  th e way s o f  utilizin g 
energy ,  i s  manifes t  i n simpl e tool s whic h mak e th e 
use o f  huma n energ y mor e efficient .  Th e atlat l 
extende d th e throwin g rang e o f  th e spear .  Th e hor n 
or  shel l  blade d ho e mad e agricultur e mor e efficient . 
The travoi s acte d a s a  sle d t o carr y large r  burdens . 
But  th e importan t  aspec t  o f  contro l  ove r  othe r 
source s o f  energ y i n th e environment—animals , 
plants ,  rivers ,  storms—wa s foun d i n th e worl d vie w 
tha t  posite d th e spiritua l  natur e o f  thos e forces , 
attribute d t o the m wil l  an d volitio n an d spiritua l 
motivation ,  an d establishe d personalize d 
relationship s wit h the m throug h dreams ,  visions ,  an d 
mystica l  way s o f  knowing . 
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COMMENT 
Pete r  Iverso n 
Universit y o f  Wyomin g 
I  a m happ y t o hav e th e opportunit y t o provid e a 
comment  a t  thi s session .  Le t  me sa y a  fe w thing s 
abou t  th e paper s togethe r  an d procee d t o discus s the m 
separatel y i n th e orde r  the y wer e presented .  I t 
seems t o me tha t  i t  i s  no t  accidenta l  tha t  bot h 
author s ar e member s o f  Nativ e America n Studie s 
departments .  A t  a  tim e whe n suc h program s ar e unde r 
administrativ e attac k an d financia l  duress ,  thes e 
paper s mirro r  th e promis e o f  interdisciplinar y 
enterprise .  Thos e o f  u s wh o resid e i n th e West  an d 
who teac h Nativ e America n histor y hav e a n obligatio n 
t o d o mor e tha n wis h Nativ e America n Studie s well .  I 
hope w e wil l  suppor t  thei r  effort s an d hel p t o mak e 
sur e the y survive . 
The paper s represen t  th e effort s o f  tw o scholar s 
who fo r  th e pas t  decad e hav e bee n workin g i n th e 
fiel d an d wh o ar e no w i n a  positio n t o hav e a 
significan t  influenc e o n ho w w e se e som e basi c 
questions .  Clearl y th e answer s w e obtai n abou t 
Nativ e American s an d thei r  histor y depen d o n th e 
question s w e ask .  I n remindin g u s abou t  India n worl d 
view s the y assis t  u s i n removin g ethnocentri c 
blinders ;  the y allo w u s t o as k mor e appropriat e 
question s abou t  th e way s i n whic h Indian s interacte d 
and interac t  wit h thei r  environment . 
Donal d Grinde' s pape r  o n Navaj o ecolog y an d 
governmen t  polic y begin s wit h wha t  h e term s a n 
epistomologica l  introduction ,  i n whic h h e contrast s 
Wester n an d India n thought .  A s h e cite s Wilbu r 
Jacobs ,  amon g others ,  I  hav e lef t  i t  t o my colleagu e 
t o comment  here .  My on e quibbl e i s whic h hi s 
categorizin g universit y department s a s separat e an d 
discret e area s o f  inquiry .  The y ca n b e bu t  the y nee d 
not  b e an d surel y thos e o f  u s wh o d o India n histor y 
fro m histor y department s can ,  should ,  an d ofte n i n 
fac t  d o utiliz e th e othe r  disciplines ;  I ,  fo r  one , 
defin e histor y a s everythin g tha t  happene d u p t o thi s 
sentenc e an d an y wa y o f  findin g ou t  abou t  a  par t  o f 
th e pas t  i s a  mean s tha t  ough t  t o b e used . 
Followin g a  brie f  discussio n o f  Navaj o ecology , 
Grind e turn s t o mor e length y consideration s o f 
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governmen t  polic y an d th e conflic t  o f  governmen t 
polic y an d Navaj o ecolog y i n th e livestoc k reductio n 
progra m durin g th e commissionershi p o f  Joh n Collier . 
I n th e firs t  sectio n Grind e focuse s o n th e perio d 
fro m th e Mexica n War  t o th e Treat y o f  186 8 whe n th e 
American s move d wit h startlin g rapidit y an d 
impressiv e determinatio n t o brin g th e Navajo s unde r 
Angl o jurisdiction .  Th e mai n questio n I  woul d rais e 
fo r  thi s sectio n deal s wit h th e portrai t  o f  th e 
Navaj o economy . 
Accordin g t o suc h note d observer s a s Willia m Y . 
Adams an d Davi d M.  Brugge ,  b y th e tim e o f  th e Angl o 
campaig n livestoc k ha d bee n establishe d a s 
economicall y importan t  an d culturall y significant . 
The basi c sedentar y economi c pursuit s o f  th e 
Navajo—W.  W.  Hil l  argue d tha t  th e Navajo s ha d bee n 
sinc e histori c time s primaril y sedentar y 
agriculturalists—strongl y influence d th e kin d o f 
livestoc k raisin g the y practiced .  Seasona l  movement s 
of  animal s too k plac e withi n a  prescribe d narro w 
radiu s whic h i n n o wa y coul d b e considere d nomadic . 
Thi s pictur e doe s no t  emerg e ver y full y  fro m 
thi s par t  o f  th e paper .  I n addition ,  th e er a fro m 
1868 t o th e earl y 20t h centur y i s covere d i n tw o 
fleetin g paragraphs .  I t  wa s a n importan t  tim e an d 
merit s mor e detaile d analysis .  I  woul d mak e a  coupl e 
of  additiona l  point s here .  On e woul d b e t o not e tha t 
overgrazin g wa s reporte d a s earl y a s 1883 .  A  secon d 
woul d b e t o ad d trader s t o th e monolithi c 
"government "  a s a  centra l  facto r  i n th e Navaj o 
economy.  Thoma s Keam,  Lorenz o Hubbell ,  Richar d an d 
Joh n Wetherill ,  Sa m Day ,  Joh n B .  Moore ,  Davi d an d 
Willia m Babbitt ,  an d th e scattere d son s o f  Josep h 
Lehi  Fout z al l  helpe d shap e governmen t  policies . 
For  th e fina l  section ,  severa l  addition s o r 
clarification s seem s i n order .  Th e ide a fo r 
livestoc k reductio n precede d Collier' s administratio n 
and seriou s consideratio n o f  th e progra m bega n i n 
1928 a t  a  meetin g i n Leupp ,  Arizona ,  an d continue d i n 
1931 wit h a  specia l  Februar y meetin g o f  to p 
administrators .  S o Collie r  i n a  rea l  sens e buil t 
upon previou s discussions .  Moreover ,  othe r 
consideration s affecte d th e thinkin g o f  governmen t 
personnel .  Th e Depressio n mean t  lowe r  an d lowe r 
price s fo r  wool ,  goa t  meat ,  an d mutton ;  India n 
Servic e employee s fel t  th e Navajo s shoul d depen d les s 
upon livestoc k i n thes e trouble d times .  The y als o 
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saw soi l  erosio n i n large r  terms .  I f  th e tid e coul d 
be turne d her e i t  coul d b e anywhere :  th e firs t  U.S . 
Soi l  Conservatio n Servic e demonstratio n projec t  wa s 
initiate d a t  Mexica n Spring s o n th e Navaj o 
reservation . 
Grind e use s Rut h Roesse l  an d Broderic k Johnson' s 
book o n stoc k reductio n effectivel y t o chronicl e som e 
Navaj o responses .  A s h e wel l  knows ,  th e impose d 
progra m ha d it s adherent s an d wa s influence d i n it s 
compositio n b y som e o f  th e rico s wh o di d no t  wan t  a 
percentag e reductio n o f  al l  herds .  A s h e know s a s 
well ,  Navajo s objecte d t o th e tremendou s impac t  stoc k 
reductio n ha d upo n thei r  socia l  environment .  Shee p 
pai d fo r  a  singer' s service s a t  a  ceremon y an d mutto n 
fe d th e assemble d guests .  Fo r  th e averag e Navaj o 
famil y whic h possesse d fe w shee p th e los s o f  an y wa s 
a socia l  disaster . 
Donal d Grind e i s right :  th e legac y o f  stoc k 
reductio n endure s i n difficultie s an d disagreement s 
ove r  ho w th e lan d i s see n an d ho w th e lan d i s used . 
For  mos t  Navajo s th e raisin g o f  livestoc k ca n n o 
longe r  b e a  centra l  par t  o f  one' s economi c life ,  bu t 
th e stoc k remain s importan t  t o peopl e i n reache s o f 
th e Navaj o Nation s an d almos t  everyon e i s relate d t o 
someone fo r  who m shee p matter .  A  differen t  vie w o f 
th e lan d i s par t  o f  a n ethni c boundar y tha t 
continues . 
Clar a Su e Kidwell' s  pape r  represent s t o me a n 
interestin g beginning .  Sh e ha s sample d fro m a 
variet y o f  source s an d marshalle d som e usefu l 
evidenc e t o suppor t  he r  argumen t  abou t  Nativ e 
America n worl d views .  I n th e end ,  I  a m trouble d b y 
some assertion s tha t  see m unnecessar y rehearsal s o f 
what  on e hear s i n a n introductor y anthropolog y cours e 
and b y a  tendenc y t o adher e t o th e cookboo k approac h 
i n advancin g a  thesis .  On e wishe s fo r  a  littl e mor e 
Kidwel l  an d a  littl e les s anthropologica l  stew . 
I  hav e tw o mai n question s t o rais e abou t  thi s 
paper .  I s ther e evidenc e tha t  doe s no t  suppor t  he r 
mai n points ? An d 2 )  d o th e Nativ e culture s use d a s 
example s chang e throug h time ? I n othe r  words ,  t o 
what  exten t  doe s Kidwel l  vie w Nativ e American s 
throug h th e lookin g glas s o f  a n ethnographi c presen t 
tha t  denie s change ? Doe s th e Nativ e America n worl d 
vie w presente d her e allo w sufficientl y fo r  adaptatio n 
and alteration .  Or  t o pu t  th e matte r  i n a  mor e 
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extrem e way ,  give n th e grea t  variatio n wit h India n 
cultures ,  ca n w e indee d tal k properl y abou t  a 
generalizabl e Nativ e America n worl d view ? I  a m no t 
sure .  I  d o kno w tha t  traditio n ca n b e o f  recen t 
vintag e an d w e al l  kno w tha t  culture s evolv e throug h 
time . 
That  tim e fo r  Indian s ofte n may b e see n a s 
circula r  rathe r  tha n linea r  an d ho w we relat e t o ou r 
environmen t  may b e mor e circula r  tha n progressive . 
For  Nativ e America n view s perhap s we need ,  too ,  t o 
loo k no t  onl y t o anthropologist s an d historian s an d 
not  onl y t o th e collectiv e wisdo m o f  th e ol d people . 
I  believ e w e mus t  als o loo k t o th e poets ,  wh o may 
captur e th e spiri t  o f  a  perspectiv e tha t  i s ol d an d 
new,  changin g an d everlasting .  Le t  me clos e wit h th e 
word s o f  on e suc h youn g Nativ e America n poet : 
Praye r  t o th e Pacifi c 
(1 )  I  travele d t o th e ocea n 
distan t 
fro m my southwes t  lan d o f  sandroc k 
t o th e movin g blu e wate r 
Bi g a s th e myt h o f  origi n 
(2 )  Pal e 
pal e wate r  i n th e yellow-ligh t  o f 
sun floatin g wes t 
t o Chin a 
wher e ocea n hersel f  wa s born . 
Cloud s tha t  blo w acros s th e san d ar e wet . 
(3 )  Squa t  i n th e we t  san d an d spea k t o Ocean : 
I  retur n t o yo u turquois e th e re d 
cora l  yo u sen t  u s 
siste r  spiri t  o f  Earth . 
4 roun d stone s i n my pocke t  I  carr y 
bac k th e ocea n 
t o suc k an d t o taste . 
(4 )  3000 0 year s ag o 
Indian s cam e ridin g acros s th e ocea n 
carrie d b y gian t  se a turtle s 
Waves wer e hig h tha t  da y 
grea t  se a turtle s wade s slowl y ou t 
fro m th e gra y su n dow n se a 
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Grandfathe r  Turtl e rolle d i n th e san d 
4 time s 
and disappeare d 
swimmin g int o th e su n 
(5 )  An d s o fro m tha t  tim e 
immemorial , 
as th e ol d peopl e say , 
raincloud s drif t  fro m th e wes t 
gif t  fro m th e ocean . 
(6 )  Gree n leave s i n th e win d 
Wet  eart h o n my fee t 
swallowin g raindrop s 
clea r  fro m China . 
— L e s l ie Marmom S l l k o, i n 
Voice s o f  th e Rainbow , 
ed.  b y Kennet h Rose n 
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PLANNED ECONOMY AN D ENVIRONMENTAL PROBLEMS:  EASTERN 
EUROPE FROM A  COMPARATIVE PERSPECTIVE 
Ingma r  Oldber g 
Universit y o f  Lund ,  Swede n 
1.  INTRODUCTION 
Thi s pape r  wil l  analyz e th e reason s fo r  an d 
solution s t o th e environmenta l  problem s i n th e Eas t 
Europea n countrie s pointin g ou t  similaritie s betwee n 
th e Eas t  an d Wes t  Europea n state s an d difference s 
betwee n th e latte r  an d th e Sovie t  Union .  Difference s 
betwee n th e Eas t  Europea n state s themselve s wil l  als o 
be indicated .  Mos t  attentio n wil l  b e give n t o 
Czechoslovaki a an d Hungary ,  th e on e emphasizin g 
centra l  planning ,  th e othe r  marke t  mechanisms .  B y 
Easter n Europ e I  mea n th e Sovie t  Union' s Warsa w Pac t 
partners . 
My mai n objectiv e i s t o sho w wh y th e 
environmenta l  problem s an d th e prospect s fo r  the m i n 
th e futur e probabl y ar e wors e i n Easter n Europe ,  i n 
particula r  th e northernmos t  states ,  tha n i n th e 
Sovie t  Unio n an d mos t  o f  Wester n Europe .  Admittedly , 
i t  i s  difficul t  t o compar e th e actua l  exten t  o f 
environmenta l  disruptio n i n th e socialis t  countrie s 
becaus e o f  thei r  secretivenes s wit h dat a i n thi s 
fiel d an d difference s i n dat a measurement . 
Therefore ,  th e mai n attentio n wil l  b e focuse d o n th e 
reason s fo r  environmenta l  disruptio n an d th e 
differen t  solution s t o th e problem ,  especiall y th e 
institutiona l  managemen t  o f  it ,  i n othe r  word s th e 
"environmenta l  efficiency "  o f  th e economi c 
systems.[1 ] 
2.  NATURAL CONDITION S 
The Eas t  Europea n state s ar e al l  smal l  i n 
compariso n wit h th e Sovie t  Union .  Th e Eas t  European s 
hav e les s agricultura l  an d fores t  are a pe r  capit a 
tha n Sovie t  citizens .  Th e GDR an d Czechoslovaki a ar e 
especiall y shor t  i n th e former .  Th e shar e o f  fores t 
out  o f  tota l  are a i s highes t  i n Czechoslovaki a an d 
Bulgaria ,  lowes t  i n Hungary . 
Some Eas t  Europea n countrie s are ,  i n contras t  t o 
most  o f  th e Sovie t  Union ,  hill y  o r  mountainous . 
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Therefor e the y mor e ofte n hav e ai r  inversions , 
especiall y i n th e winter ,  which ,  i n cas e o f  ai r 
pollution ,  caus e hig h concentration s o f  pollutant s 
and damag e t o th e environment .  Some o f  th e countrie s 
ar e landlocked .  Ther e ar e severa l  river s flowin g 
nort h o r  sout h wit h Czechoslovaki a a s wate r  shed ,  bu t 
no big ,  unexploite d river s a s i n th e Easter n Sovie t 
Union ,  an d fe w lakes .  Th e GDR i s shorte r  i n wate r 
per  capit a tha n it s neighbor s an d mos t  o f  Europe.[2 ] 
I n vie w o f  th e highe r  populatio n densit y i n 
Easter n Europe ,  th e natura l  condition s appea r  t o b e 
wors e ther e tha n i n th e USSR an d mor e simila r  t o th e 
condition s i n smal l  state s i n Wester n Europe . 
However ,  th e crucia l  questio n o f  cours e i s ho w man 
has adapte d t o th e give n circumstances . 
3.  PRODUCTION STRUCTURE 
3. 1 Industria l  developmen t 
Ever  sinc e socialis m o f  th e Sovie t  mode l  wa s 
introduce d i n Easter n Europe ,  it s countrie s hav e 
strive n fo r  economi c autark y an d devote d a  greate r 
shar e o f  thei r  resource s tha n th e capitalis t  state s 
t o th e developmen t  o f  heav y industry :  th e productio n 
of  machines ,  appliances ,  metals ,  fuels ,  buildin g 
materials ,  an d chemicals .  Th e militar y armament s 
als o contribut e t o th e developmen t  o f  th e heav y 
industry .  Correspondingly ,  a  greate r  shar e o f  th e 
populatio n i s occupie d i n thes e branches .  Impressiv e 
figure s o f  growt h hav e bee n attained .  Thi s 
developmen t  ha s take n plac e a t  th e expens e o f  th e 
productio n o f  consume r  goods ,  services ,  an d trade , 
whic h ar e importan t  fo r  th e population' s livin g 
standard.[3 ]  Industria l  developmen t  ha s t o a  greate r 
exten t  tha n i n th e West  followe d a n extensiv e 
pattern ,  raisin g productio n b y enlargin g existin g 
plant s an d buildin g ne w ones ,  rathe r  tha n a n 
intensiv e pattern ,  characterize d b y productio n 
increas e throug h modernizatio n an d improve d 
productivity .  Anothe r  explici t  ai m o f  th e socialis t 
state s ha s bee n t o industrializ e underdevelope d area s 
i n orde r  t o achiev e regiona l  equality .  Thu s 
Czechoslovaki a ha s booste d industria l  productio n 
especiall y i n Slovakia.[4 ]  Stron g concer n fo r  th e 
territoria l  distributio n o f  industr y ha s bee n show n 
i n Romania ,  wher e industr y wa s t o dominat e productio n 
i n ever y count y b y 1980.[5 ]  Thi s structur e o f 
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extensiv e productio n wit h emphasi s o n heav y industry , 
however ,  require s muc h ra w materia l  an d energy .  Thu s 
th e socialis t  state s consum e mor e stee l  an d energ y 
tha n th e West  Europea n states .  I n thes e respect s 
Czechoslovaki a i s wors e tha n th e others ,  includin g 
th e USSR.[6 ] 
3. 2 Energ y structur e an d environmen t 
The energ y structur e o f  th e Eas t  Europea n state s 
i s distinguishe d fro m tha t  o f  mos t  West  Europea n 
state s an d th e Sovie t  Unio n b y th e extensiv e us e o f 
soli d fuels .  Coa l  play s a  dominan t  rol e i n th e thre e 
northernmos t  countries ,  th e GDR,  Czechoslovakia ,  an d 
Poland ,  bu t  i t  i s  als o widel y use d i n th e othe r 
states .  Th e GDR i s th e world' s bigges t  produce r  o f 
brow n coal ,  an d th e CSSR i s numbe r  two .  Polan d i s 
th e world' s fourth-larges t  produce r  o f  har d coal ,  an d 
thi s i s th e country' s mos t  importan t  expor t 
product.[7 ]  Th e proble m is ,  however ,  tha t  mos t  o f 
th e coa l  contain s man y wast e product s suc h a s 
sulphu r  an d ha s lo w calori c value .  Thi s ha s severa l 
consequences .  Mor e o f  i t  ha s t o b e burn t  t o achiev e 
th e desire d effect .  I t  canno t  b e use d i n productio n 
processes ,  bu t  ha s t o b e refined ,  whic h mean s t o b e 
transforme d t o electricity .  Thi s i s on e o f  th e 
reason s wh y th e GDR i s secon d onl y t o Norwa y i n th e 
worl d fo r  th e shar e o f  electricit y ou t  o f  th e tota l 
energ y consumption.[8 ]  What  mos t  interest s u s her e 
i s th e fac t  tha t  al l  this—th e preparatio n an d 
combustio n o f  coal--ha s disastrou s effect s o n th e 
environment .  Th e combustio n o f  coa l  i n hug e 
electricit y an d heat-producin g plant s i s th e majo r 
sourc e o f  ai r  pollutio n i n Easter n Europ e ahea d o f 
th e chemica l  an d meta l  industries.[ 9 ]  Th e are a fro m 
Polis h Silesi a acros s Bohemi a t o Saxon y an d Thuringi a 
i s th e mos t  pollute d i n Europe.[10 ] 
I n orde r  t o reduc e th e harmfu l  loca l 
concentrations ,  ver y hig h stacks ,  capabl e o f  reachin g 
throug h inversions ,  bega n t o b e buil t  i n th e 1960 s 
afte r  th e Sovie t  pattern .  Abatemen t  equipmen t  t o 
preven t  pollutio n wa s als o installe d whic h succeede d 
i n haltin g th e growt h o f  o r  reducin g emissions , 
especiall y o f  soli d particle s fro m th e meta l  an d 
chemica l  industries .  Bu t  th e equipmen t  ha s no t  bee n 
as efficien t  a s expected ,  an d i t  i s  i n shor t  supply . 
No solutio n t o th e urgen t  proble m o f  interceptin g 
sulphu r  dioxid e seem s t o hav e bee n found.[11 ] 
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The us e o f  coa l  ha s othe r  advers e effect s o n th e 
environmen t  a s well .  Th e brow n coa l  o f  th e GDR an d 
Czechoslovaki a i s quarrie d i n open-cas t  mines , 
thereb y disruptin g vas t  area s o f  farmland .  Hug e 
masses o f  soi l  hav e t o b e move d awa y an d heape d 
elsewhere .  Th e disrupte d are a i n th e Nort h Bohemia n 
Brown Coa l  Region ,  whic h i n thi s wa y i s bein g 
transforme d fro m landscap e t o "moonscape" ,  i s  sai d t o 
be th e larges t  i n Europe .  Mos t  ha s bee n moved.[12 ] 
The preparatio n an d combustio n o f  th e coa l  als o leav e 
enormou s quantitie s o f  wast e products ,  whic h ar e 
difficul t  t o handle .  Thi s devastatio n o f  th e 
landscap e is ,  o f  course ,  countere d b y subsequen t 
recultivatio n measures ,  bu t  thes e ar e ver y difficul t 
and costly ,  an d the y d o no t  see m t o mak e u p fo r  th e 
losses.[13 ] 
The energ y industr y als o cause s wate r  problems . 
Open-cas t  minin g an d th e wast e heap s distur b th e 
hydrologica l  balance .  Th e dee p hard-coa l  mines ,  a s 
i n th e Czechoslova k Ostrav a regio n an d Polis h 
Silesia ,  discharg e vas t  quantitie s o f  sal t  wate r  int o 
th e surfac e waters.[14 ]  Th e preparatio n o f  th e coa l 
demands muc h water ,  an d th e combustio n o f  i t  i n th e 
power  an d hea t  plant s nee d eve n mor e fo r  th e coolin g 
processes .  Th e energ y industry ,  i n short ,  i s  a  majo r 
consumer  an d pollute r  o f  water ,  togethe r  wit h 
chemica l  an d meta l  industrie s ofte n locate d i n th e 
vicinity.[15 ] 
As th e wate r  suppl y directl y affect s production , 
i t  i s  a  mos t  urgen t  environmenta l  proble m i n th e mos t 
industrialize d Eas t  Europea n states .  Th e water-poo r 
GDR alread y utilize s abou t  hal f  it s  wate r  resources , 
and mos t  o f  th e surfac e water s ar e classifie d a s 
polluted .  Th e situatio n i s simila r  i n Polan d an d 
Czechoslovakia .  Czechoslovakia' s wate r  pollutio n 
affect s th e countrie s downstream ,  an d i t  ha s agree d 
t o pa y indemnitie s t o Polan d an d th e GDR.[16 ]  Th e 
situatio n i s mor e favorabl e i n th e Balkans ,  bu t  eve n 
i n Romani a preventio n o f  wate r  pollutio n ha s bee n 
declare d a  nationa l  problem.[17 ]  T o solv e thi s 
problem ,  wast e wate r  treatmen t  plant s ar e built . 
However ,  thi s proceed s slowly ,  s o tha t  fo r  exampl e i n 
Hungary ,  th e GDR an d Poland ,  onl y hal f  o f  th e wast e 
wate r  wa s treate d i n th e middl e o f  th e 1970s .  Th e 
treatmen t  i s mos t  ofte n onl y mechanical ,  an d 
disturbance s ar e common,  jus t  a s wit h th e ai r 
protectio n devices .  Industrie s ar e als o encourage d 
t o recycl e th e wate r  the y use ,  an d thi s seem s fro m 
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necessit y t o hav e becom e practic e i n a t  leas t  som e 
East  Germa n industria l  districts.[18 ] 
The risin g cost s o f  coa l  production ,  includin g 
damages t o th e environment ,  th e growin g demand s o f 
th e industr y fo r  mor e refine d fuel s an d th e expansio n 
of  automobilis m i n th e 1960 s prepare d th e wa y fo r  a 
belate d transitio n t o oil ,  natura l  gas ,  an d 
electricity .  Excep t  fo r  Romania ,  whic h ha s oi l  o f 
it s  ow n (an d eve n exporte d mos t  o f  i t  t o th e USSR 
unti l  1955) ,  th e Eas t  Europea n state s met  almos t  al l 
thei r  deman d fo r  oi l  an d natura l  ga s b y import s fro m 
th e Sovie t  Union ,  an d pipeline s wer e buil t  fo r 
transport.[19 ]  Sovie t  oi l  cam e t o pla y a  prominen t 
rol e i n th e energ y balances ,  especiall y i n Hungar y 
and Bulgaria ,  whic h ar e shor t  o f  coal .  I n spit e o f 
th e fac t  tha t  Sovie t  oi l  i s  relativel y sulphurous , 
th e introductio n o f  oi l  an d ga s int o som e industrie s 
and int o th e house-heatin g system s i n th e mai n citie s 
reduce d th e leve l  o f  ai r  pollutio n fro m thes e 
sources .  Th e increase d us e o f  oil ,  however ,  ha s 
become a  growin g threa t  t o th e surfac e an d groun d 
waters . 
However ,  i n th e 1970 s Sovie t  oi l  productio n 
starte d t o declin e i n relatio n t o consumptio n an d 
export ,  an d th e productio n an d transpor t  cost s rose , 
as th e source s i n th e Europea n part s becam e deplete d 
and ne w one s ha d t o b e use d farthe r  East .  I n 197 3 
th e worl d marke t  price s quadruple d confrontin g th e 
Sovie t  Unio n wit h risin g opportunit y cost s i n it s oi l 
expor t  t o Easter n Europe .  I n 197 5 th e USSR followe d 
OPEC's example .  It s oi l  expor t  price s fo r  it s allie s 
ar e no w adjuste d annuall y t o th e pas t  five-yea r 
averag e worl d marke t  prices .  Th e Eas t  European s als o 
hav e t o pa y i n har d currenc y fo r  extr a deliveries , 
and hav e bee n aske d t o cove r  par t  o f  thei r  oi l  deman d 
on th e worl d market ,  wher e price s ar e stil l  higher . 
Sovie t  ga s flow s mor e freel y throug h th e newl y 
buil t  pipelin e fro m Orenburg ,  bu t  th e Eas t  European s 
hav e ha d t o contribut e t o th e buildin g o f  thi s i n 
retur n fo r  fixe d amount s o f  deliveries .  Al l  thi s ha s 
become a  heav y burde n o n th e trad e balanc e o f  mos t  o f 
th e countrie s an d le d t o a  genera l  shortag e o f  energ y 
wit h frequen t  rationing .  Thi s i s als o th e cas e wit h 
Romania ,  wher e domesti c oi l  productio n decline d i n 
th e secon d hal f  o f  197 5 an d th e supplementin g oi l 
import s fro m th e Ara b state s becam e eve n mor e 
expensiv e tha n Sovie t  oi l  t o th e othe r  Eas t 
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Europeans .  [21 ] 
Thus ,  eve n thoug h Eas t  Europea n oi l  consumptio n 
continue s t o grow ,  th e risin g price s an d threat s o f 
shortage s hav e drive n th e state s bac k t o cove r  a s 
much o f  thei r  energ y need s a s possibl e fro m domesti c 
sources .  Th e countrie s wit h coa l  asset s ar e no w 
exploitin g thes e mor e tha n ever ,  eve n i f  th e qualit y 
of  th e coa l  i s  mor e an d mor e inferior .  Thi s wil l 
inevitabl y lea d t o mor e environmenta l  problem s a s 
describe d o n th e precedin g pages .  Eve n th e 
countries ,  whic h s o fa r  hav e relie d mor e o n oil ,  no w 
follo w th e sam e path .  Hungar y i s openin g ne w mine s 
fo r  brow n coal .  Romani a plan s t o rais e it s coa l 
productio n threefol d 1975-198 5 s o tha t  coa l  wil l  b e 
it s  mos t  importan t  for m o f  energy.[22 ]  Th e Eas t 
Europea n state s als o exploi t  al l  th e hydrologica l 
resource s the y hav e fo r  electricit y production .  I n 
thi s respec t  Romani a an d Bulgari a hav e mor e potentia l 
tha n th e others.[23 ]  Thi s kin d o f  energ y doe s no t 
entai l  pollution ,  bu t  sometime s dam s hav e t o b e 
built ,  whic h floo d vas t  areas .  A  controversia l 
projec t  her e i s a  Czechoslovak-Hungaria n da m o n th e 
Danube.[24 ] 
Nuclea r  powe r  i s considere d th e long-ter m 
solutio n t o th e man y energ y an d environmenta l 
problems .  Sinc e th e 1960 s th e Eas t  Europea n state s 
hav e cooperate d wit h th e Sovie t  Unio n i n a n ambitiou s 
expansio n program .  Th e GDR an d Bulgari a see m t o b e 
th e mos t  successfu l  states .  Bulgari a cover s 2 0 pe r 
cen t  o f  it s  electricit y nee d wit h nuclea r  power ,  an d 
th e GDR 1 0 pe r  cen t  (1979).[25 ]  However ,  th e nuclea r 
progra m ha s ha d difficulties ,  an d ther e ar e 
environmenta l  an d othe r  risk s judgin g fro m report s o f 
accident s i n Czechoslovaki a resultin g i n death s an d 
radioactiv e pollution.[26 ] 
As th e Eas t  Europea n State s thu s rel y t o a 
greate r  exten t  tha n th e Wes t  Europea n one s o n thei r 
own resources ,  whic h mean s lo w qualit y  coal ,  the y ge t 
correspondin g environmenta l  problems .  The y ar e a s 
dependen t  a s th e Wes t  European s o n impor t  fro m abroa d 
when i t  come s t o oi l  an d natura l  gas ,  whic h ar e 
bette r  fo r  th e environment .  They ,  too ,  ar e 
approachin g th e en d o f  th e oi l  spre e period .  Unlik e 
most  o f  th e West ,  th e Eas t  European s pi n hig h hope s 
on nuclea r  power ,  th e environmenta l  damage s o f  whic h 
mainl y ar e a  matte r  o f  risk .  Th e Sovie t  Unio n use s 
more oi l  an d need s les s nuclea r  energ y  tha n Easter n 
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Europe ,  an d it s environmenta l  problem s ar e les s 
concentrate d t o th e populate d areas . 
3. 3 Transpor t  an d environmen t 
The emphasi s o n heav y industr y an d concomitan t 
need fo r  fue l  i s  als o reflecte d i n th e transpor t 
system s o f  Easter n Europe .  Railwa y transpor t  i n th e 
firs t  decade s contribute d significantl y t o ai r 
pollution ,  becaus e locomotive s use d coa l  fo r  fuel , 
but  th e situatio n ha s improve d greatl y a s a  resul t  o f 
th e transition ,  albei t  belate d i n compariso n wit h th e 
West ,  t o diese l  an d electri c traction.[27 ] 
As fo r  passenge r  transport ,  th e socialis t  state s 
of  Easter n Europe ,  lik e th e Sovie t  Union ,  hav e a n 
ideologica l  preferenc e fo r  collectiv e mean s o f 
transport—trains ,  buses ,  trolley-buses ,  an d trams . 
Thes e als o happe n t o b e mor e energ y efficien t  an d 
harmles s t o environmen t  tha n a  grea t  numbe r  o f 
automobiles .  However ,  wit h th e risin g livin g 
standard ,  th e numbe r  o f  privat e car s ha s grow n a t  a 
dazzlin g rate ,  particularl y i n th e mor e develope d 
states .  I n th e CSSR th e numbe r  triple d i n te n year s 
fro m 1965 ,  an d i n Hungar y i t  quadruple d 1970-1979 . 
I n 1975 ,  ever y tent h Czechoslova k an d ever y eight h 
East  Germa n ha d a  privat e car.[28 ] 
I n compariso n wit h Wester n cars ,  thos e o f 
socialis t  make s hav e inferio r  exhaus t  an d nois e 
abatemen t  technology .  Roa d an d stree t  constructio n 
has no t  kep t  pac e wit h th e increase d traffic . 
Consequentl y traffi c  stand s fo r  a n increasin g shar e 
of  ai r  pollutio n an d nois e i n th e urba n areas . 
Alread y i n 197 1 Budapes t  recorde d pollutio n level s o n 
a pa r  wit h thos e i n Wester n capitals.[29 ] 
Nevertheless ,  eve n thoug h th e problem s ar e wors e tha n 
i n th e Sovie t  Union ,  th e relativ e importanc e o f 
traffi c  i s  stil l  les s tha n i n th e West  du e t o th e 
lowe r  numbe r  o f  cars . 
I n th e fac e o f  thes e traffi c  an d pollutio n 
problems ,  th e Eas t  Europea n authoritie s ar e no w 
makin g effort s t o improv e collectiv e transport.[30 ] 
A metr o i s bein g buil t  i n Pragu e an d Buchares t  an d 
th e existin g on e i n Budapes t  expanded .  Th e steepl y 
risin g gasolin e price s ar e likel y t o affec t  th e Eas t 
Europea n ca r  owner s mor e tha n thei r  Wester n 
counterparts . 
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3. 4 Agriculture ,  forestr y an d environmen t 
The agricultura l  secto r  i s th e on e mos t 
afflicte d b y environmenta l  damages .  Ai r  pollutio n 
damages crops ,  th e expansio n o f  industry ,  settlement s 
and road s demand s land .  I n al l  th e Eas t  Europea n 
state s th e cultivate d agricultura l  are a i s 
diminishing .  Czechoslovaki a i s sai d t o hav e los t 
most  cro p lan d i n Europ e sinc e 1937.[31 ]  Bu t 
agricultur e als o contribute s t o environmenta l 
problem s o n it s own .  I n orde r  t o compensat e fo r  th e 
losse s o f  land ,  th e stat e farm s an d cooperative s hav e 
t o increas e thei r  productivity ,  whic h the y d o b y 
mechanizatio n an d large-scal e farming .  Thi s 
typicall y lead s t o cultivatio n o f  ver y larg e fields , 
clearanc e o f  protectiv e vegetatio n i n an d betwee n 
fields ,  dee p ploughing ,  an d monocultures ,  al l  o f 
whic h i n tur n contribut e t o th e erosio n problem . 
Bulgari a i s on e o f  th e foremos t  countrie s i n Europ e 
fo r  soi l  erosion .  Mor e tha n hal f  th e soi l  i n th e 
Czech par t  o f  th e CSSR i s expose d t o win d an d wate r 
erosion ,  an d th e situatio n i s no t  muc h bette r  i n th e 
othe r  states.[32 ] 
The environmen t  i s affecte d b y othe r  aspect s o f 
th e industrializatio n o f  agricultur e a s well .  A s a 
resul t  o f  larg e scal e irrigatio n projects ,  th e deman d 
fo r  wate r  increase s rapidly .  Th e applicatio n o f 
fertilizer s an d pesticides ,  whic h i n th e mor e 
industrialize d state s compar e wel l  wit h tha t  i n 
Wester n Europe ,  increasingl y contribute s t o wate r 
pollution .  I n Czechoslovaki a i t  ha s becom e th e mai n 
sourc e o f  wate r  pollution.[33 ]  Als o larg e scal e 
husbandr y cause s growin g problem s o f  wate r  pollutio n 
and stench.[34 ]  Th e modernizatio n o f  agricultur e i n 
Easter n Europ e thu s cause s simila r  problem s a s i n th e 
West .  Poland ,  however ,  i s  a n exception ,  a s it s 
agricultur e i s stil l  dominate d b y privat e farm s wit h 
smal l  plot s an d relativel y littl e us e o f  moder n 
agricultura l  techniques.[35 ] 
The forest s i n Easter n Europe ,  whic h hav e 
importan t  ecologica l  functions ,  are ,  a s mentioned , 
damaged b y industria l  an d othe r  activities .  Bu t 
fores t  managemen t  als o produce s problem s o f  it s  own . 
One suc h problem ,  well-know n i n th e Sovie t  Union ,  i s 
th e extensiv e fellin g o f  trees .  Complaint s hav e bee n 
made i n th e Bulgaria n pres s t o th e effec t  tha t  i f  th e 
curren t  trend s continue ,  soo n al l  ancien t  forest s 
wil l  disappea r  an d onl y plante d area s remain . 
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Overexploitatio n i n Romani a ha s le d t o decrease d woo d 
production ,  th e shrinkin g o f  th e fores t  area ,  an d 
floo d problem s downstrea m i n Hungary.[36 ] 
The combinatio n o f  th e Sovie t  mode l  o f 
developmen t  emphasizin g heav y industr y an d extensiv e 
growt h wit h a n energ y structur e heavil y dependen t  o n 
coa l  o f  lo w qualit y i n small ,  densel y populate d 
countrie s thu s seem s t o expos e Easter n Europ e t o 
wors e environmenta l  problem s tha n th e Sovie t  Unio n 
and mos t  o f  Wester n Europe .  Ai r  pollutio n stil l 
seems t o b e o n th e increase ,  whil e wate r  pollutio n 
has alread y reache d suc h a  leve l  tha t  i t  hamper s 
economi c development .  Ther e are ,  however , 
difference s withi n Easter n Europ e accordin g t o th e 
leve l  o f  economi c development ,  s o tha t  th e industria l 
disruptio n o f  th e environmen t  ha s reache d highe r 
level s i n th e Centra l  Europea n states ,  wherea s th e 
Balka n state s stil l  worr y mor e abou t  th e problem s 
cause d b y th e agricultura l  sector . 
Lik e th e Soviets ,  th e Eas t  European s trave l 
collectivel y mor e tha n peopl e i n th e West ,  bu t  durin g 
th e las t  tw o decade s ther e ha s bee n a  tendency ,  mor e 
pronounce d tha n i n th e Sovie t  Union ,  towar d 
individua l  transport ,  whic h ha s a  wors e environmenta l 
impact .  S o fro m a n environmenta l  poin t  o f  view , 
Easter n Europ e appear s t o hav e chose n th e wors t 
factor s o f  developmen t  o f  bot h worlds .  Th e questio n 
the n i s whethe r  thes e problem s ar e countere d b y mor e 
effectiv e institutiona l  solutions ,  whethe r  th e Eas t 
Europea n state s hav e specia l  structura l  feature s 
whic h enabl e the m t o solv e environmenta l  problem s 
bette r  tha n thei r  neighbor s t o th e Eas t  an d West . 
4.  POLITICA L SOLUTIONS 
Followin g th e Sovie t  bid ,  th e Communis t  partie s 
i n th e Eas t  Europea n state s hav e a  monopol y o n 
politica l  activities .  Al l  organization s ar e unde r 
part y control .  Th e mas s media ,  research ,  an d al l 
form s o f  informatio n hav e t o follo w an d suppor t  th e 
curren t  part y line .  Typically ,  citizen s participat e 
i n th e solutio n o f  th e environmenta l  problem s b y 
bein g mobilize d b y th e authorize d organ s  an d 
organization s fo r  alread y settle d goals .  Thu s the y 
ar e engage d i n regula r  campaign s o n a  loca l  o r 
nation-wid e level ,  fo r  example ,  th e cleanin g u p o r 
beautificatio n o f  communities ,  an d th e plantin g o f 
trees .  T o solv e th e problems ,  th e authoritie s cal l 
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on different ,  mor e o r  les s voluntary ,  interes t 
organization s t o hel p i n protectin g an d formin g th e 
livin g environment—natur e conservatio n societies , 
trad e unions ,  yout h organizations ,  an d th e like.[37 ] 
Appeal s o f  thi s sor t  ca n b e see n a s a n admissio n tha t 
th e responsibl e professiona l  organ s ar e no t  enoug h 
fo r  solvin g th e tasks.[38 ]  Thi s mean s tha t  ther e i s 
littl e scop e fo r  an y independent ,  spontaneou s 
environmenta l  movement  withou t  authorizatio n fro m 
abov e a s we ar e use d t o i n th e West—ther e ar e n o 
demonstrations ,  n o occupations ,  n o referendums .  Th e 
authoritie s ar e normall y secretiv e abou t  thei r 
doings,  an d publi c hearing s o r  unrestricte d debate s 
ar e anomalies . 
However ,  ther e ar e som e positiv e signs .  Unde r 
Wester n influence ,  th e environmen t  ha s i n th e 1970 s 
come t o pla y a  prominen t  rol e i n th e mas s media ,  i n 
schools ,  an d a t  th e universitie s an d researc h 
institute s o f  Easter n Europe .  Th e officia l 
propagand a stresse s tha t  societ y doe s everythin g i n 
it s powe r  t o solv e th e problems ,  bu t  tha t  th e 
protectio n o f  th e environmen t  i s a  responsibilit y  fo r 
everybody .  Ther e is ,  i n fact ,  scop e fo r  som e 
criticis m a s lon g a s i t  i s  considere d "constructive " 
and no t  offendin g t o th e party .  Especiall y i n 
scientifi c  publications ,  printe d i n smal l  edition s 
and designe d fo r  researcher s an d decisio n makers , 
ther e i s a  goo d dea l  o f  debate ,  factua l  criticis m an d 
presentatio n o f  uncomfortabl e dat a o n th e situation . 
Thi s i s th e mai n sourc e o f  thi s paper .  Durin g th e 
Pragu e Sprin g i n 1968 ,  scientist s calle d fo r  a 
democratizatio n o f  politica l  lif e an d th e 
establishmen t  o f  a n environmenta l  organization , 
solel y devote d t o it s purpose .  Fro m tha t  tim e an d 
th e Chart a 7 7 movement ,  th e persecute d reformis t 
communist s hav e late r  criticize d th e officia l 
attitud e t o th e citizen s o n environmenta l  issues ,  an d 
eve n demande d a  referendu m o n th e delicat e energ y 
polic y questio n i n vie w o f  th e risk s o f  nuclea r 
powe r.[ 3 9 ] 
The democratizatio n proces s i n Polan d fro m 
Augus t  198 0 wa s als o reflecte d i n th e environmenta l 
field .  Followin g th e ris e o f  Solidarity ,  th e 
independen t  trad e unio n movement ,  a  Polis h Ecolog y 
Clu b wa s formed ,  whic h i n on e yea r  gathere d som e 
20,00 0 members .  Th e Clu b publishe d a  lette r  t o th e 
mayor  o f  Krako w demandin g th e closedow n o f  th e 
country' s larges t  aluminu m smelte r  whic h heavil y 
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p o l l u t ed the a ir of t he c i t y . C i t i z e ns brought a 
s u it a g a i n st t he p l a nt to get compensat ion for h e a l th 
damages. As a r e s u lt the mayor f i r s t over rode a 
d e c i s i on by t he Mining M i n i s t er and c losed down ha lf 
t he p r o d u c t i o n, then the M i n i s t er decided for a 
comple te shut-down. Other p l a n ts i n the count ry were 
c l osed in the same w a y - - d e s p i te the deepening 
economic c r i s i s . T 4 0] S o l i d a r i ty devoted a s p e c i al 
c h a p t er to env i ronment in i t s program of 1980. [41] 
However, S o l i d a r i ty was crushed by the m i l i t a r y laws 
of December, 1981. This shows t h at the marg ins for 
democra t ic p r e s s u re from below in Eas te rn Europe 
remain very narrow i n comparison to Western 
s o c i e t i e s. 
5. ADMINISTRATIV E SOLUTIONS 
5 .1 Organ i za t i on of env i ronmental p r o t e c t i on 
The s o l u t i on to env i ronmental problems i n 
s o c i a l i st c o u n t r i es i s i n s t i t u t i o n al and 
a d m i n i s t r a t i ve by c h a r a c t e r, and t he o r g a n i z a t i o n al 
system i s more c e n t r a l i z ed than i n the West. Th is 
f a ct has p o t e n t i al advan tages i n the g a t h e r i ng and 
e v a l u a t i on of comprehensive da ta on the env i ronment, 
and i n the imp lementa t ion and c o n t r ol of d e c i s i o n s. 
But t he da ta g a t h e r i ng tends i n p r a c t i ce to become 
r o u t i n i z ed and b iased for v a r i o us r e a s o n s . [ 4 2] To 
t h e se belong the general s e c r e t i v e n e s and the 
absence of p u b l ic p r e s s u r e. The c o u n t r i es which most 
open ly pub l i sh "nega t i ve" da ta such as the e x t e nt of 
p o l l u t i on seem to Poland and Hungary. [43] 
Env i ronmental problems a re complex and 
i n t e r l o c k i n g — c h a n g es i n one a rea a f f e ct o t h e r s. As 
i n the West, env i ronmental p r o t e c t i on i s t h e r e f o re a 
concern for many o r g a n i z a t i o ns and a u t h o r i t i e s. The 
m i n i s t r i es have d iv ided among themse lves the 
r e s p o n s i b i l i ty for the envi ronment accord ing to t h e ir 
g e n e r al focus. This has r e s u l t ed i n problems of 
c o o r d i n a t i on and competence, and comp la in ts of 
m i n i s t e r i al narrow-mindedness a re f r equen t. In 
Czechos lovak ia, for i n s t a n c e, t he M in is t ry of 
F o r e s t ry and Water Management b e s i d es the t a s ks 
i n d i c a t ed by i t s name hand les a ir p o l l u t i on prob lems, 
w h i l e land problems f a l l under the M in is t ry of 
A g r i c u l t u re and Nourishment and n a t u re r e s e r v es under 
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th e Ministr y o f  Culture.[44 ]  I n addition , 
environmenta l  researc h i s scattere d amon g institute s 
belongin g t o differen t  ministrie s an d th e academ y o f 
science s i n eac h country.[45 ] 
Anothe r  proble m i n Czechoslovaki a i s th e 
federativ e structure ,  a s a  consequenc e o f  whic h ther e 
i s on e se t  o f  ministrie s an d on e academ y o f  science s 
i n eac h republi c an d on e se t  o f  federa l 
ministries.[46 ]  Bu t  thi s i s a  fa r  cr y fro m th e 
problem s o f  coordinatio n whic h may occu r  i n th e 
comple x structur e o f  th e Sovie t  Union . 
However ,  a s th e environmenta l  problem s hav e 
increased ,  th e socialis t  state s i n Easter n Europ e 
hav e foun d i t  necessar y t o establis h specia l  organ s 
t o secur e coordinatio n an d contro l  i n th e field .  Th e 
GDR an d Bulgari a hav e veste d thi s responsibilit y  i n a 
specia l  ministry ,  bu t  i n Polan d th e ministr y fo r 
environmen t  als o deal s wit h loca l  administratio n an d 
economy,  whic h may distrac t  it s  attention.[47 ] 
Czechoslovakia ,  Hungary ,  an d Romani a hav e establishe d 
a specia l  counci l  fo r  th e environmen t  o n th e 
governmen t  leve l  wit h representative s fro m differen t 
ministrie s an d othe r  concerne d organs ,  bu t  thes e 
council s onl y advise ,  coordinat e an d suggest ,  havin g 
littl e actua l  power.[48 ] 
Thes e organizationa l  problems ,  however ,  ar e 
furthe r  complicate d b y th e fundamenta l  fac t  tha t  i n 
socialis t  societie s al l  large-scal e productio n i s 
nationalize d an d divide d amon g differen t  ministries . 
Some ministrie s suc h a s thos e fo r  minin g o r  forestr y 
therefor e hav e t o promot e production ,  whic h may har m 
th e environment ,  an d protec t  th e environmen t 
simultaneously .  Th e sam e doubl e concer n obtain s wit h 
th e centra l  plannin g agencies ,  whic h allocat e th e 
financia l  resource s t o th e differen t  sector s i n thei r 
plans ,  th e five -  an d one-yea r  plans .  Als o th e loca l 
administrativ e bodies ,  whic h ar e oblige d t o striv e 
fo r  a  balance d economi c developmen t  withi n thei r 
regions ,  an d th e regiona l  plannin g organs ,  whic h ar e 
charge d wit h th e responsibilit y  o f  placin g 
industries ,  settlement s an d roads ,  hav e t o reconcil e 
th e interest s o f  productio n an d environmenta l 
protectio n withi n themselves .  Th e questio n o f 
prioritie s become s crucial.[49 ] 
Environmenta l  polic y i s als o affecte d b y 
conflict s betwee n region s an d betwee n cente r  an d 
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region s ove r  th e allocatio n o f  resources .  Thu s 
environmenta l  polic y ha s combine d wit h th e conflict s 
betwee n th e Czech s an d th e poore r  Slovaks .  Als o i n 
multiethni c Romani a (an d Yugoslavia )  th e proble m ca n 
acquir e ethni c overtones .  But ,  again ,  thi s i s a  muc h 
wors e proble m i n th e vas t  Sovie t  Union.[50 ] 
Anothe r  distinctiv e featur e o f  th e socialis t 
state s i n Easter n Europe ,  entailin g som e advantage s 
ove r  condition s i n th e West  fro m a n environmenta l 
poin t  o f  view ,  i s th e abolitio n o f  privat e ownershi p 
of  lan d an d natura l  resources .  Publi c ownershi p 
makes cit y an d regiona l  plannin g a  relativel y eas y 
and speed y procedure ,  facilitatin g th e creatio n o f 
gree n belts ,  water-protectio n zones ,  natur e reserves , 
and central-heatin g systems.[51 ]  Despit e it s 
populatio n density ,  Czechoslovaki a allegedl y belong s 
t o th e foremos t  countrie s i n th e worl d wit h regar d t o 
th e are a an d numbe r  o f  protecte d natur e reserves ,  an d 
togethe r  wit h othe r  Eas t  Europea n state s i t  eve n 
rank s ahea d o f  th e Sovie t  Union.[52 ]  I t  ha s als o 
been claime d tha t  onl y publi c ownershi p o f  lan d i n a 
socialis t  societ y give s th e citizen s fre e acces s t o 
th e forests ,  [53 ]  bu t  thi s i s als o th e cas e i n Swede n 
and Finland .  Ther e are ,  however ,  seriou s economi c 
problem s wit h publi c ownership .  We wil l  discus s the m 
i n anothe r  context . 
5. 2 Environmenta l  legislatio n 
Legislatio n i s th e mai n weapo n o f  th e socialis t 
stat e t o safeguar d th e protectio n o f  th e environment . 
Al l  th e Eas t  Europea n countrie s hav e th e pledg e o f 
th e stat e t o protec t  natur e inscribe d int o thei r 
constitutions .  Yet ,  environmenta l  legislatio n 
reflect s th e organizationa l  setup .  A s i n th e West , 
th e law s hav e bee n issued ,  a s th e problem s hav e 
arisen ,  b y al l  kind s o f  organ s o f  differen t 
authority ,  fro m th e centra l  governmen t  t o loca l 
administrativ e organs .  I n Hungar y ther e ar e abou t 
500 lega l  rule s o n th e environment ,  i n Czechoslovaki a 
ove r  350.[54 ]  I n orde r  t o overcom e lega l  confusion , 
a comprehensiv e law ,  th e Landeskulturgeset z 
containin g genera l  principles ,  regulation s fo r  th e 
differen t  sector s o f  environment ,  an d followe d b y 
executiv e ruling s o n sanctions ,  wa s enacte d i n th e 
GDR i n 1970 .  Simila r  law s hav e sinc e bee n issue d i n 
Hungar y an d Romania ,  an d ar e unde r  preparatio n i n th e 
othe r  countries.[55 ] 
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Jose f  Klapa c a t  th e La w Researc h Institut e i n 
Bratislav a ha s pointe d ou t  tha t  onc e industr y wa s 
nationalized ,  environmenta l  degradatio n wa s see n a s 
an unavoidabl e correlat e t o industria l  development . 
Thi s vie w allowe d man y flaw s i n th e legislation ,  suc h 
as exception s fro m liability .  [56 ]  Klapa'tf' s  poin t  ca n 
be illustrate d b y th e Czechoslova k wate r  protectio n 
la w o f  1973 ,  whic h exempt s factorie s temporaril y  fro m 
th e obligatio n t o purif y thei r  wast e wate r  i n 
exceptiona l  cases ,  justifie d b y th e specia l  interest s 
affectin g th e entir e community".[57 ]  Simila r  regar d 
t o th e productio n interes t  i s  t o b e foun d i n th e 
othe r  countries .  Hungar y establishe d maximu m 
permissibl e level s o f  ai r  pollutio n onl y i n 197 3 an d 
the n allowe d fairl y generou s emission s i n industria l 
areas.[58 ] 
Anothe r  proble m i s tha t  damag e ofte n ha s t o b e 
prove n fo r  responsibilit y  an d th e causa l  lin k 
established .  Thi s i s difficult ,  when—as frequentl y 
i s th e case—ther e ar e many polluter s an d many 
victims .  Accordin g t o Czechoslova k an d Hungaria n 
law ,  th e perpetrator s hav e t o pa y indemnitie s 
collectively .  I n Hungaria n practice ,  a  factor y i s 
sentence d eve n i f  other s hav e contributed .  T o solv e 
thi s proble m th e researcher s hav e demande d shiftin g 
th e burde n o f  proo f  t o th e pollute r  an d applyin g ris k 
rathe r  tha n damag e a s evidence.[59 ] 
Under  th e pressur e o f  criticis m an d continuin g 
pollutio n problems ,  ther e i s a  genera l  tendenc y 
towar d stric t  objectiv e ris k responsibilit y  an d 
enforcement ,  a s i n th e West.[60 ]  Bu t  accordin g t o 
th e Hungaria n Sdlyo m objectiv e liabilit y  ha s i n som e 
case s bee n limited ,  becaus e "risk "  ha s bee n define d 
as bein g abov e th e norm s an d th e questio n i s whethe r 
i t  applies ,  whe n ther e ar e n o norm s o r  th e pollutio n 
i s belo w th e norms.[61 ] 
Most  Eas t  Europea n state s recogniz e th e righ t  t o 
compensatio n fo r  th e ful l  socia l  damag e o f  pollution , 
but  ther e ar e problem s here ,  too .  Damage is ,  a s a 
rule ,  define d a s th e materia l  damag e o r  loss .  I n 
Hungary ,  a n investigatio n showe d tha t  onl y a  thir d o f 
th e damage s wer e compensate d fo r  i n 1976-1977 ,  an d 
compensatio n fo r  non-materia l  damage s wa s no t 
codifie d unti l  th e latte r  year.[62 ]  I n 
Czechoslovaki a suc h compensatio n i s onl y a n exceptio n 
and,  accordin g t o Klapac ,  to o lo w whe n i t  come s t o 
damages t o people' s health.[63 ]  Scientist s i n 
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genera l  deman d tha t  i n orde r  t o dissuad e th e 
factorie s fro m pollutin g the y shoul d b e oblige d t o 
pay th e ful l  damag e o r  los s inflicte d o n society . 
Klimkova ,  however ,  suggest s tha t  i f  th e cost s ar e 
forbidding ,  th e stat e shoul d help.[64 ] 
Anothe r  proble m obtain s i n extrem e cases ,  whe n 
pollutio n canno t  b e eliminate d an d th e pollutin g 
productio n canno t  b e stoppe d fo r  economi c reasons . 
I n Czechoslovakia ,  agricultura l  cooperative s wer e 
earlie r  oblige d t o gro w specie s reslstent (  t o 
pollution ,  thereb y adaptin g t o th e existin g 
pollution.[65 ]  I n Hungar y a  livel y discussio n wa s 
evoke d i n 197 5 b y th e cas e o f  a  miner ,  wh o starte d 
gardenin g i n a  pollute d area ,  sue d th e pollutin g 
factor y fo r  losse s an d wa s turne d down .  Solyo m 
recommended fo r  thes e problem s th e solutio n foun d b y 
a factor y whic h too k th e initiativ e o f  financin g cro p 
experiment s an d subsidize d th e sufferin g 
cooperatives .  Th e cour t  als o playe d a n activ e par t 
t o brin g thi s solutio n about— a for m o f  contributio n 
Solyo m sa w a s a n example.[66 ]  Anothe r  solutio n t o 
th e liabilit y  proble m i s alread y practice d i n th e 
GDR.  Ther e enterprise s ente r  pollutio n abatemen t 
contract s betwee n themselve s an d wit h cooperative s 
and loca l  authorities .  Liabilit y  i s  base d o n breac h 
of  contrac t  s o tha t  proo f  o f  damag e i s no t  required , 
and economi c sanction s ca n b e impose d an d 
compensatio n pai d accordin g t o th e contract.[67 ] 
A secon d consequenc e o f  thinkin g tha t  pollutio n 
was a n inevitabl e correlat e o f  productio n wa s tha t 
environmenta l  legislatio n i n Easter n Europ e earlie r 
relie d o n th e principle s o f  reparatio n an d 
compensatio n rathe r  tha n o n prevention.[68 ]  A  la w 
fo r  th e compensatio n o f  ai r  pollutio n damage s wa s 
enacte d i n Polan d a s lat e a s 1970.[69 ]  However , 
unde r  th e pressur e o f  criticis m an d continue d 
pollution ,  th e tren d i s towar d prevention .  Factorie s 
ar e no w generall y oblige d t o protec t  th e environmen t 
and instal l  necessar y protectiv e equipment ,  otherwis e 
productio n may b e stopped .  Judgin g fro m 
Czechoslovakia ,  however ,  thi s sanctio n seem s no t  t o 
be use d i n practice .  I n thi s country ,  environmenta l 
standard s ar e t o b e take n int o accoun t  alread y whe n 
factorie s ar e projecte d an d constructed ,  bu t  th e 
fina l  permi t  fo r  startin g productio n i s give n b y th e 
ministe r  responsibl e fo r  th e factory ,  an d h e may wel l 
le t  th e fulfillmen t  o f  th e norm s com e later.[70 ] 
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I n orde r  t o secur e complianc e wit h th e law ,  th e 
penaltie s fo r  violation s hav e bee n raise d i n Easter n 
Europe ,  a s recommende d b y experts .  Followin g th e 
Sovie t  an d Wester n example ,  environmenta l  crime s ar e 
referre d t o th e crimina l  la w i n mos t  countries ,  an d 
thi s i s advocate d als o i n th e CSSR.  Ther e ar e als o 
suggestion s t o penaliz e organ s an d worker s 
responsibl e fo r  environmenta l  protectio n i n cas e o f 
negligence.[71 ]  Th e contro l  o f  th e complianc e wit h 
th e norm s i s als o a  problem .  A  networ k o f 
inspectio n base s wit h moder n equipmen t  ha s bee n 
calle d fo r  i n Hungary ,  an d i n Czechoslovaki a a 
networ k o f  measurin g station s fo r  ai r  an d wate r  wil l 
be buil t  onl y i n 1980-1990.[72 ]  I n thi s respec t  th e 
East  Europea n state s see m t o la g behin d thos e i n th e 
West . 
The law s an d th e authoritie s administerin g the m 
thu s d o no t  stan d fre e fro m th e productiv e interest s 
i n socialis t  Easter n Europ e a s fa r  a s environmenta l 
protectio n i s concerned .  However ,  Solyo m note d a 
positiv e tendenc y i n Hungar y towar d a  mor e activ e 
rol e fo r  th e court s i n th e formatio n an d applicatio n 
of  laws ,  a s th e court s hav e starte d indirectl y t o 
revis e administrativ e rulings .  Furthermore ,  th e 
procurator' s method s o f  politizatio n hav e changed ,  s o 
environmenta l  protectio n coul d becom e a  ne w tas k fo r 
hi s genera l  righ t  o f  intervention ,  Solyo m 
advised.[73 ]  I n sum ,  despit e o r  becaus e o f  th e fac t 
tha t  th e stat e own s al l  enterprise s an d ther e shoul d 
be n o contradictio n betwee n th e tw o interests ,  ther e 
ar e many problem s i n th e Eas t  Europea n environmenta l 
la w systems .  Th e law s ar e unstabl e an d imprecise , 
containin g loopholes .  Eve n i f  th e law s wer e mor e 
stringen t  tha n thos e i n th e West ,  th e lac k o f  contro l 
and enforcemen t  i s no t  likel y t o mak e th e syste m wor k 
much bette r  tha n tha t  o f  capitalis t  states . 
6.  ECONOMIC SOLUTIONS 
6. 1 Centra l  plannin g 
Environmenta l  protectio n i s ver y muc h a  questio n 
of  investments .  I n th e planne d economie s o f  Easter n 
Europe ,  thes e ar e typicall y take n car e o f  b y 
allocation s fro m th e centra l  budge t  accordin g t o th e 
developmen t  plan s fo r  th e five -  o r  one-yea r  periods . 
Thi s i s especiall y th e cas e fo r  investment s o f  a 
structura l  character ,  suc h a s i n wate r  management . 
I n Romani a th e centra l  pla n pay s fo r  wate r  treatmen t 
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plants,  i f  ther e i s a  ris k o f  coasta l  pollution.[74 ] 
I n th e 1970s ,  th e environmen t  ha s becom e a 
separat e plannin g concern ,  an d th e centra l 
investment s i n th e fiel d hav e grow n rapidly . 
However ,  accordin g t o a  Hungaria n estimate ,  th e shar e 
i n 197 5 a s a  percentag e o f  th e GNP wa s lowe r  i n 
Hungar y tha n i n som e countrie s i n th e West.[75 ] 
Ther e hav e bee n complaint s i n Czechoslovaki a an d 
Romania ,  eve n i n th e dail y press ,  tha t  th e relevan t 
chapte r  i n th e centra l  pla n i s no t  considere d s o 
importan t  a s othe r  parts ,  an d tha t  th e productio n o f 
pollution-preventin g equipmen t  i s laggin g s o tha t  th e 
recipient s canno t  mee t  th e environmenta l  standards . 
Instea d som e equipmen t  ha s t o b e importe d fro m th e 
West  fo r  scarc e har d currency.[76 ]  Th e Pragu e 
economist s Jan a Klackova ,  Alen a Cern a an d Ev a 
Tosovska '  hav e i n a  serie s o f  article s analyze d 
environmenta l  plannin g problems .  Accordin g t o them , 
environmenta l  plannin g i s no t  synchronize d wit h othe r 
planning ,  an d i t  enter s int o centra l  plannin g onl y a t 
a lat e stage .  Instead ,  environmen t  shoul d b e 
include d alread y i n th e pla n proposal s o f  th e centra l 
investors . 
I n Czechoslovaki a (an d th e GDR)  th e 
environmenta l  plan s sinc e 197 6 ar e regionalized ,  an d 
the y contai n aggregat e indicator s o f  environmenta l 
quality ,  fo r  exampl e th e developmen t  o f  som e kind s o f 
pollution .  Klackova ,  however ,  complaine d tha t  thes e 
indicator s wer e use d onl y fo r  orientatio n an d 
suggeste d tha t  the y b e use d a s targets ,  t o whic h th e 
siz e o f  investment s i s adapted .  Environmenta l 
standard s ough t  t o b e see n a s analogou s t o 
socio-economi c standard s in ,  fo r  example ,  housin g an d 
food .  Th e standard s coul d b e fixe d wit h uppe r 
limits ,  an d variant s o f  th e pla n exceedin g thes e 
coul d b e discarded .  [77 ]  I n Hungary ,  fo r  example , 
ther e ar e simila r  problem s an d simila r  proposals.[78 ] 
Ther e no w seem s t o b e a  tendenc y towar d th e desire d 
optimalization .  Th e ne w Czechoslova k plannin g 
measure s o f  198 0 contain s a  conceptio n o f  wate r 
protectio n i n th e for m o f  a  targe t  program ,  an d i n 
Hungar y a  governmen t  decisio n ha s bee n take n no t  t o 
improv e the m i n th e mos t  threatene d areas.[79 ]  Thi s 
i s a n interestin g development .  Th e questio n is ,  o f 
course ,  ho w fa r  i t  i s  allowe d t o g o i n th e fac e o f 
scarc e financia l  resources.[80 ] 
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As i n th e West ,  th e charge s an d fine s fro m th e 
factorie s fo r  pollutio n i n som e Eas t  Europea n 
countrie s g o t o specia l  centra l  fund s an d t o loca l 
authoritie s t o b e use d fo r  environmenta l  investments . 
I n th e CSSR,  7 0 pe r  cen t  o f  th e cost s fo r  th e wate r 
treatmen t  plant s ar e covere d b y th e Wate r  Protectio n 
Fund.  Bu t  critic s hav e foun d tha t  th e fun d an d th e 
loca l  authoritie s hav e use d th e mone y als o fo r 
purpose s no t  directl y relate d t o environmenta l 
protectio n an d hav e demande d a  stricte r  policy .  [81 ] 
The problem s o f  centra l  plannin g ar e specifi c  t o th e 
socialis t  states ,  an d hav e fe w parallel s i n th e West . 
The dua l  concer n fo r  economi c developmen t  an d 
protectio n o f  environmen t  i s o f  specia l  importanc e a s 
i t  affect s th e whol e economy .  Th e productio n 
interest ,  s o far ,  seem s t o hav e bee n stronger . 
6. 2 Problem s o f  directin g th e enterprise s 
The problem s o f  centra l  plannin g ar e closel y 
connecte d wit h thos e o f  directin g th e enterprise s an d 
factorie s o n th e lowe r  levels .  I n th e beginnin g o f 
th e socialis t  period ,  th e Eas t  Europea n state s relie d 
heavil y o n administrativ e mean s t o mak e th e 
enterprise s protec t  th e environment—obligation s t o 
instal l  equipment ,  prohibition s t o pollut e an d 
punishment s o f  violation s o f  th e la w a s show n above . 
This ,  however ,  prove d insufficient ,  s o whe n economi c 
reform s introducin g marke t  mechanism s wer e 
instituted ,  economi c stimul i  wer e als o create d i n 
orde r  t o increas e th e responsibilit y  o f  th e 
enterprise s an d enhanc e thei r  interes t  i n protectin g 
th e environment .  I n al l  th e countrie s ther e ar e no w 
differen t  system s o f  charges ,  fine s an d indemnities , 
applicabl e t o th e factorie s an d responsibl e 
individuals .  However ,  i n reality ,  whe n th e factorie s 
hav e no t  use d th e loophole s o f  th e law s t o avoi d th e 
penalties ,  the y hav e ofte n pai d thei r  penaltie s bu t 
at  th e sam e tim e continue d t o pollut e i n th e sam e wa y 
as ha s bee n observe d i n th e West .  I n Hungary ,  5 5 pe r 
cen t  o f  factorie s oblige d t o pa y penaltie s fo r  wate r 
pollutio n hav e take n n o measur e t o reduc e pollution . 
The factorie s hav e bee n abl e t o tur n th e penalt y 
cost s ove r  t o societ y b y includin g the m i n thei r 
economi c plans.[82 ]  T o solv e th e proble m scientist s 
sugges t  raisin g th e penaltie s an d hav e the m levie d o n 
sensitiv e part s o f  th e factor y budget.[83 ] 
I f  th e mai n reaso n fo r  capitalis t  enterprise s t o 
pollut e an d violat e environmenta l  norm s i s th e nee d 
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t o increas e productio n fo r  profit ,  a  correspondin g 
rol e i n socialis t  societie s i s playe d b y th e 
obligatio n t o fulfil l  th e plans .  Th e primar y goa l  o f 
thes e plan s i s t o increas e production ,  whic h a s a 
rul e i s expresse d i n quantitativ e terms .  Th e 
remuneratio n o f  th e factor y director s an d employee s 
i s tie d t o th e fulfillmen t  an d overfulfillmen t  o f  th e 
plans .  I n Czechoslovakia ,  thi s ha s bee n mentione d a s 
th e reaso n fo r  suc h divers e problem s a s 
overexploltatio n i n fores t  management ,  workers ' 
overexposur e t o radiatio n i n nuclea r  plants ,  an d th e 
switchin g of f  o f  ai r  protectio n equipmen t  a t  nigh t  t o 
sav e energy.[84 ]  Th e sam e incentiv e als o seem s t o 
distor t  th e informatio n system ,  judgin g fro m th e fac t 
tha t  enterprise s ar e blame d fo r  furnishin g dat a i n 
field s whic h yiel d mos t  profit ,  wherea s thei r  dat a o n 
th e environmenta l  effec t  o f  thei r  activit y ar e 
deficient.[85 ] 
To remed y thi s incentiv e problem ,  severa l 
economist s i n Czechoslovaki a hav e suggeste d tha t 
analogou s t o th e centra l  leve l  environmenta l 
indicator s b e include d int o th e enterpris e plan s jus t 
lik e thos e o f  productio n an d materia l  consumptio n s o 
tha t  th e materia l  Interes t  o f  th e employee s i s th e 
same a s society' s interes t  i n protectin g th e 
environment .  I f  th e environmenta l  target s wer e 
reached ,  th e worker s woul d b e remunerated ,  i n th e 
opposit e cas e the y woul d lose.[86 ]  I n Slovakia , 
wages i n som e branche s ar e no w linke d t o th e 
implementatio n o f  environmenta l  measures .  Ratisla v 
Lack o a t  th e Livin g Standar d Institut e i n Bratislav a 
recommends thi s t o b e extende d t o th e whol e economy . 
Observin g tha t  ne w fund s wer e create d i n 198 0 
materiall y  t o stimulat e worke r  efficiency ,  Lack o 
propose d simila r  fund s fo r  protectin g nature.[87 ] 
Even thoug h ther e i s a  tendenc y fo r  increasin g 
th e responsibilit y  o f  enterprises ,  som e environmenta l 
investment s ar e beyon d th e resource s o f  th e 
individua l  enterprises ,  s o th e stat e ha s t o hel p 
them .  Thi s situatio n I s familia r  i n th e West ,  an d 
interes t  i s  therefor e show n i n Wester n method s o f 
supportin g th e enterprises.[88 ]  Thus ,  th e Bulgaria n 
stat e subsidize s th e buildin g o f  purificatio n plant s 
at  factories ,  an d i n Czechoslovaki a suc h plant s ar e 
exempte d fro m propert y tax.[89 ]  Eve n i n th e mor e 
market-oriente d Hungary ,  th e stat e give s assistanc e 
fo r  investment s o f  grea t  importanc e t o society .  Fo r 
example ,  i n th e lat e 1960s ,  i t  encourage d th e 
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resettlemen t  o f  industrie s fro m Budapes t  t o les s 
develope d region s b y payin g 20-5 0 percen t  o f  th e 
investmen t  costs .  Nevertheless ,  i t  prove d difficul t 
t o mov e th e bigges t  enterprises—ofte n th e wors t 
polluters.[90 ] 
An importan t  rol e i n th e state' s directio n o f 
enterprise s i s playe d b y th e pric e system .  Th e 
price s i n socialis t  state s ar e se t  b y th e stat e fo r 
politica l  an d socia l  ends .  Among these ,  productio n 
rathe r  tha n environmen t  seem s t o hav e preference .  A n 
investigatio n i n th e CSSR i n th e 1960 s showe d tha t 
th e damag e cause d b y th e productio n o f  electricit y 
was highe r  tha n th e productio n pric e an d doubl e th e 
actua l  price .  I n general ,  capital-intensiv e product s 
hav e lo w prices ,  an d precisel y thi s productio n tend s 
t o hav e th e wors t  environmenta l  impact.[91 ]  Th e 
price s o f  privat e car s wer e lon g ver y high ,  bu t  thi s 
was hardl y motivate d b y concer n fo r  environment .  No w 
tha t  ai r  pollutio n ha s becom e a  problem ,  privat e car s 
ar e stil l  affordabl e causin g many problems .  But ,  o f 
course ,  ca r  price s ar e stil l  highe r  i n relatio n t o 
privat e incom e tha n i n th e West  an d lowe r  tha n i n th e 
USSR. 
Many Eas t  Europea n economist s no w favo r  th e 
inclusio n o f  th e environmenta l  damag e costs_int o th e 
productio n cost s o f  enterpises .  Th e Czech s Cern a an d 
Tosovska '  argue ,  wit h a  referenc e t o th e leadin g 
Sovie t  economis t  K .  G.  Gofma n tha t  thi s woul d 
stimulat e waste-fre e technolog y an d recycling ,  an d 
lea d t o a  reassessmen t  o f  whic h productio n i s mos t 
useful .  Hig h price s o n ecologicall y demandin g 
product s coul d als o destimulat e th e consumptio n o f 
them.[92 ]  A  grea t  proble m here ,  however ,  i s  ho w 
cost-sensitiv e th e enterprise s are . 
I n capitalis t  states ,  a  majo r  proble m i n 
includin g environmenta l  cost s int o productio n price s 
i s tha t  i t  may lea d t o pric e hike s and ,  eventually , 
t o inflation ,  close-down s o f  factorie s an d 
unemployment .  Bu t  i n practic e marl y enterprise s hav e 
been abl e t o compensat e fo r  th e environmenta l  cost s 
by increase d productivit y an d technica l  progress.[93 ] 
However ,  thi s i s on e o f  th e centra l  problem s fo r  th e 
planne d economies .  Th e Eas t  Europea n stat e 
authoritie s wil l  therefor e doubtles s b e har d presse d 
t o suppor t  th e enterprise s an d subsidiz e prices , 
whic h wil l  weake n th e responsibilit y  principle . 
Still ,  th e idea l  o f  a n inflationles s econom y ha s bee n 
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tarnishe d i n th e las t  fe w year s b y th e pric e hike s 
followin g th e risin g ra w material s prices ,  an d 
Hungary ,  fo r  example ,  openl y admit s i t  ha s inflation . 
The Sovie t  Unio n ha s bee n les s affected ,  an d i s les s 
likel y t o allo w environmenta l  cost s t o influenc e 
prices . 
Consequently ,  ther e i_ s a  tendenc y t o direc t 
th e enterprise s b y mor e indirec t  means ,  t o stimulat e 
the m an d increas e thei r  economi c responsibilit y  i n 
th e fiel d o f  environmenta l  protection .  Mor e tha n i n 
th e West  bu t  les s tha n i n th e Sovie t  Unio n thi s i s 
counteracte d b y th e ever-presen t  centralis t  tendenc y 
of  direc t  interventio n an d suppor t  fro m abov e t o 
maintai n stabl e price s an d rais e production . 
6. 3 Evaluatio n o f  natura l  resource s 
A majo r  reaso n fo r  th e squanderin g o f  natura l 
resource s an d th e pollutio n o f  th e environmen t  i n 
Easter n Europ e i s t o b e foun d i n th e syste m o f 
evaluation .  Th e planne d socialis t  economie s buil d o n 
collectiv e ownershi p o f  th e mean s o f  productio n an d 
natura l  resource s an d th e Marxia n labo r  theor y o f 
value .  Accordin g t o thi s theory ,  commoditie s ar e no t 
value d b y suppl y an d deman d a s i n capitalis t 
economie s bu t  b y th e amoun t  o f  huma n labo r  investe d 
i n them . 
As a  result ,  natura l  resource s hav e bee n give n 
eve n les s valu e tha n i n th e West ,  a s land ,  minerals , 
wate r  an d forest s ar e no t  create d b y huma n labor ,  an d 
ar e considere d i n principl e fre e fo r  state-owne d 
enterprises .  Natura l  reproduction ,  growt h an d 
self-purificatio n processe s ar e no t  value d either . 
Waste product s shoul d hav e a  value ,  bu t  thi s ha s no t 
happene d i n practice.[94 ]  However ,  th e theor y allow s 
fo r  som e charge s i n practice .  Al l  th e Eas t  Europea n 
state s excep t  Bulgari a hav e introduce d wate r 
consumptio n price s partl y base d o n th e cost s o f  labo r 
fo r  bringin g th e wate r  t o th e consumers .  I n Hungar y 
th e pric e i s als o differentiate d b y regions .  Th e 
charge s fo r  ai r  an d wate r  pollutio n ar e partl y se t 
wit h regar d t o th e cost s o f  purification .  A  proble m 
her e i s tha t  pollute d an d the n purifie d wate r  get s a 
valu e bu t  no t  naturall y clea n water .  A  solutio n ca n 
the n b e t o calculat e potentia l  cost s fo r  th e clea n 
water.[95 ] 
The labo r  theor y o f  valu e i s no w fitte d int o th e 
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theor y o f  optima l  planning ,  whic h ha s bee n elaborate d 
i n th e Sovie t  Union .  Accordin g t o thi s theory ,  th e 
centra l  pla n determine s th e price s i n society' s bes t 
interest s accordin g t o th e utilit y  effect s o f  th e 
differen t  product s compare d amon g themselves .  I n th e 
theory ,  th e natura l  resource s ar e evaluate d b y a 
differentia l  ren t  approximatin g thei r  economi c 
contributio n fo r  differen t  purposes.[96 ]  Thus ,  wate r 
consumptio n price s var y dependin g o n qualit y an d use , 
bein g highe r  fo r  groun d an d drinkin g wate r  an d fo r 
industria l  use .  I n th e CSSR,  fo r  example ,  industrie s 
pay te n time s mor e tha n household s fo r  surfac e water , 
but ,  o n th e othe r  hand ,  th e therma l  plant s ar e 
favore d b y onl y payin g one-tent h o f  th e ordinar y 
pric e fo r  thei r  coolin g processes.[97 ]  Nevertheless , 
th e Czechoslova k charge s fo r  restrictin g th e 
consumptio n o f  wate r  hav e bee n mentione d a s a  parago n 
by Sovie t  experts.[98 ]  Scientist s thin k tha t  th e 
charge s hav e ha d positiv e effect s bu t  regar d the m a s 
insufficien t  an d recommen d tha t  the y b e raised .  When 
lan d i s take n fro m agriculture ,  i t  i s  give n a  pric e 
i n relatio n t o it s locatio n an d quality ,  representin g 
th e valu e o f  it s  productivity ,  th e los s o f  whic h ha s 
t o b e compensate d fo r  b y increase d productio n 
elsewhere . 
For  th e us e o f  th e land ,  th e agricultura l 
collective s pa y a  differentia l  ren t  accordin g t o it s 
fertilit y  besid e th e investment s i n it .  When lan d i s 
take n awa y fro m agriculture ,  i t  i s  give n a  highe r 
pric e whic h shal l  compensat e fo r  th e los s o f 
production .  Bu t  th e price s hav e no t  bee n abl e t o 
hal t  th e stead y withdrawa l  o f  land ,  s o th e scientist s 
recommend highe r  prices.[99 ]  Th e Hungaria n G.  Szab o 
has argue d tha t  sensitivit y analyse s shoul d b e 
complete d t o discove r  whethe r  th e branche s usin g th e 
lan d "feel "  th e prices.[100 ]  Polan d seem s t o b e 
differen t  fro m th e othe r  Eas t  Europea n states , 
becaus e a  majo r  shar e o f  th e lan d i s stil l  owne d b y 
privat e peasants ,  an d a  radica l  pric e hik e o n lan d 
was  brough t  abou t  ther e i n 1977.[101 ] 
Obviously ,  th e centra l  proble m i n evaluatin g 
natura l  resource s i s th e existenc e o f  shortages . 
Thi s proble m ha s bee n addresse d b y Jarosla v Stoklas a 
at  th e Institut e o f  Landscap e Ecolog y i n Prague . 
Referrin g t o th e Sovie t  optima l  pla n theoris t  N .  P . 
Fedorenko ,  wh o ha d pleade d fo r  th e evaluatio n o f 
wate r  accordin g t o supply ,  Stoklas a suggeste d that , 
i n th e interest s o f  society ,  environmenta l  factor s 
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lik e water ,  ai r  an d lan d shoul d b e value d o n th e 
basi s o f  th e la w o f  margina l  value.[102 ]  I n 197 6 
Stoklas a criticize d Sovie t  economists ,  wh o ha d 
claime d tha t  natura l  resource s suc h a s mineral s ca n 
be sai d t o b e reproduce d b y th e discover y o f  ne w 
site s an d b y th e scientifi c  technologica l  revolution , 
introducin g ne w resources ,  fo r  exampl e nuclea r  power . 
Stoklas a argue d tha t  scienc e canno t  replac e al l  type s 
of  natura l  processe s an d tha t  th e tota l  suppl y o f 
resource s i s definitel y limited .  A s a  repl y t o th e 
ideologica l  objectio n tha t  acceptin g shortag e a s a 
criterio n o f  valu e woul d mean abandonin g th e Marxia n 
theor y o f  value ,  Stoklas a pointe d t o th e practica l 
consequence s o f  th e theory .  I n defens e o f  Marx , 
Stoklas a stresse d tha t  Mar x ha d worke d ou t  hi s theor y 
when th e exhaustio n o f  th e resource s wa s no t  topical . 
To Marx ,  natur e ha d to o hig h a  valu e t o b e a 
commodit y eve n a t  th e highes t  price .  Therefor e 
societ y shoul d giv e th e natura l  resource s s o hig h a 
monopol y pric e tha t  th e consumptio n o f  the m wa s 
controlled ,  Stoklas a suggested.[103 ] 
The Eas t  Europea n economist s thu s mak e variou s 
scientifi c  suggestion s fo r  evaluatin g natura l 
resource s i n orde r  t o restric t  th e us e o f  them .  Bu t 
th e proble m can—a t  leas t  a s ra w material s ar e 
concerned—als o b e solve d wit h th e hel p o f  a n 
externa l  criterion ,  namel y th e worl d marke t  price , 
base d o n suppl y an d demand .  A s o f  1980 ,  Hungar y ha s 
take n th e bol d ste p o f  applyin g th e worl d marke t 
price s o f  ra w material s an d fuel s a s wel l  a s o f 
Hungaria n processin g industria l  product s t o th e 
domesti c market .  On e ai m o f  thi s i s t o enforc e 
saving s o f  fuel s an d ra w materials ,  whic h wil l  mea n 
les s pollution .  Th e pric e refor m wil l  lea d t o 
significan t  pric e hikes.[104 ] 
Such a  pric e refor m i s unthinkabl e i n 
Czechoslovakia ,  wher e th e centralis m o f  th e planne d 
economy i s muc h stronge r  a s ca n b e gleane d fro m th e 
attitud e t o inflatio n above .  Anothe r  reaso n i s tha t 
i t  use s mor e ra w material s an d a  pric e ris e woul d 
affec t  th e econom y more .  Nevertheless ,  ra w materia l 
and fue l  price s hav e rise n i n Czechoslovakia ,  too ,  a s 
a resul t  o f  th e Sovie t  pric e hikes ,  an d ther e ar e 
cautiou s voice s advocatin g mor e regar d fo r 
internationa l  price s an d les s pric e 
subsidization.[105 ]  Th e sam e i s t o a  varyin g exten t 
als o tru e fo r  th e othe r  Eas t  Europea n states.[106 ] 
Thus ,  th e socialis t  economie s o f  Easter n Europ e hav e 
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greate r  difficultie s tha n capitalis t  state s i n 
restrictin g th e us e o f  natura l  resource s b y pricing , 
as thi s ha s t o b e combine d wit h centra l  plannin g an d 
fitte d int o th e Procrustea n be d o f  Marxis t  ideology . 
Ther e i s a  stron g dependenc y o n Sovie t  theor y an d 
practice ,  bu t  th e Eas t  European s have ,  nevertheless , 
venture d t o mak e mor e radica l  pric e reform s 
accountin g fo r  th e problem s o f  shortage s an d 
pollutio n tha n th e Soviets . 
6. 4 Evaluatio n o f  damage s an d th e settin g o f 
charge s 
Relate d t o th e evaluatio n o f  (undamaged )  natura l 
resource s i s th e proble m o f  evaluatin g damage s t o th e 
environment .  Th e Czec h economist s Cerna "  an d 
Tosbvska' ,  followin g Klackova ,  not e tha t  no t  onl y i n 
capitalis t  firm s bu t  als o i n socialis t  enterprises , 
investment s t o reduc e pollutio n impai r  th e economi c 
results ,  a s th e positiv e effect s o f  the m fo r  othe r 
enterprise s an d entir e region s ar e no t  accounte d for . 
The investment s onl y reduc e th e cost s fo r  penalties . 
Instea d Cern a an d Tosovsk a held ,  i n th e interest s o f 
th e whol e society ,  th e damage s shoul d b e include d 
int o th e cost s o f  productio n i n th e for m o f  payments , 
wherea s th e effect s o f  investment s t o protec t  o r 
improv e th e environmen t  shoul d b e registere d a s 
positiv e contribution s an d entai l  a  reductio n o f 
payments .  Differen t  fro m a  suggestio n fro m 
Fedorenko ,  thi s woul d presuppos e a  chang e o f  th e 
existin g price s an d payments .  Th e suggestio n als o 
differ s fro m th e existin g penalt y system ,  sinc e th e 
payment  fo r  ever y degradatio n o f  environmen t  mus t 
equa l  th e ne t  socia l  losses—somethin g whic h 
guarantee d a  factua l  evaluatio n o f  th e effect s o f  th e 
investment s an d eliminate d th e disparit y betwee n 
enterpris e an d socia l  efficiency.[107 ] 
Thi s schem e resemble s th e so-calle d Pigo u ta x o n 
emissions ,  whic h set s th e taxe s i n a  Paret o optima l 
way s o the y wil l  alway s equa l  th e leve l  o f  margina l 
damage.  Th e tw o economist s recognized ,  however ,  som e 
practica l  difficultie s i n applyin g thei r  scheme .  I t 
i s  har d t o ge t  informatio n o n th e origi n an d exten t 
of  th e damage s becaus e o f  th e hig h numbe r  o f 
perpetrator s an d victims .  Many damage s ar e o f  a 
non-materia l  characte r  an d difficul t  t o measure ,  fo r 
example ,  damage s t o people' s healt h an d sceni c 
beauty.[108 ]  I n th e fac e o f  thes e problems ,  th e 
Czech economist s turne d t o wha t  the y calle d th e 
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"secon d best "  solutio n o f  choosin g a n externa l 
criterio n fo r  th e settin g o f  th e charges ,  namel y t o 
star t  fro m th e desire d environmenta l  quality ,  a s 
define d b y th e healt h norms .  Thi s i s i n lin e wit h 
Klackova' s earlie r  mentione d recommendatio n o f  goa l 
orientatio n i n environmenta l  plannin g o n th e centra l 
and enterpris e level .  Accordin g t o th e proposal , 
unifor m charge s shoul d b e linke d t o th e desire d 
environmenta l  standards .  Th e charge s coul d the n b e 
raise d unti l  th e enterprise s achieve d th e desire d 
level ,  fo r  exampl e a  reductio n o f  sulphu r  dioxid e i n 
th e ai r  b y 5 0 pe r  cent .  Cern a an d Tosovsk a realize d 
tha t  th e metho d require s technologica l  adaptabilit y 
and a n interes t  i n th e economi c result s o n th e par t 
of  th e enterprises .  I f  the y hav e thi s interest ,  the y 
wil l  reduc e thei r  pollutio n unti l  thei r  charge s ar e 
reduced.[109 ] 
Thi s interes t  i s  indee d a  problem ,  becaus e th e 
enterprise s a s mentione d hav e s o fa r  foun d way s o f 
bein g subsidized .  Some othe r  precondition s fo r  th e 
proposa l  hav e bee n indicate d b y th e West  Germa n Jose f 
Fullenbac h i n hi s boo k o n Environmenta l  Protectio n 
i n Eas t  an d West  (1977) :  Th e enterprise s hav e t o 
kno w th e cost s o f  environmenta l  investments .  The y 
must  b e allowe d t o reac t  flexibl y withou t 
interferenc e fro m highe r  authorities ,  an d ther e mus t 
be protectiv e equipmen t  available— a proble m note d 
before .  I n sum ,  Fullenbac h question s whethe r  th e 
simulatio n o f  th e marke t  mechanis m an d th e 
decentralizatio n o f  decisio n making ,  inheren t  i n th e 
proposal ,  ca n b e combine d wit h th e centralis m o f  th e 
planne d economy.[110 ] 
Thus ,  i t  i s  obviou s tha t  bot h th e planne d 
economie s an d th e marke t  economie s hav e problem s i n 
evaluatin g environmenta l  damage s an d quality .  On 
balance ,  th e institutiona l  solution s t o th e 
environmenta l  problem s i n Easter n Europ e d o no t 
appea r  t o b e superio r  t o thos e o f  th e West  Europea n 
capitalis t  state s o r  th e Sovie t  Union ,  makin g u p fo r 
th e disadvantage s o f  a  "dirty "  energ y an d productio n 
structur e i n small ,  densel y populate d states . 
7.  ECONOMIC GROWTH OR BETTER ENVIRONMENT 
The fundamenta l  reaso n fo r  th e environmenta l 
problem s i n Easter n Europ e an d a  common denominato r 
fo r  man y o f  th e problem s analyze d her e i s th e 
preferenc e give n t o economi c growth .  Thi s preferenc e 
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i s  roote d i n Marxism-Leninis m an d th e Sovie t  patter n 
of  development .  I n Marxis t  ideology ,  communis m i s t o 
be buil t  o n th e affluen t  industria l  society ,  whic h 
doomed capitalis m leave s behind .  Yet ,  th e firs t 
socialis t  stat e i n th e world ,  th e Sovie t  Union ,  wa s 
at  th e tim e o f  th e revolutio n les s develope d tha n 
many capitalis t  countrie s an d ha d t o creat e th e 
foundation s fo r  Communis t  societ y b y itself .  Fo r 
thi s purpose ,  Leni n an d hi s successor s chos e t o 
develo p th e industria l  asset s alread y existin g i n th e 
countr y an d t o som e exten t  als o t o us e technolog y 
obtainabl e fro m th e West ,  instea d o f  takin g a 
completel y ne w rout e o f  development .  Emphasi s wa s 
place d o n extensiv e industrializatio n an d th e 
expansio n o f  heav y industr y t o th e detrimen t  o f 
consumers . 
Instea d o f  a  spontaneou s capitalis t  developmen t 
wit h suppl y an d deman d an d wit h individua l  profi t  a s 
th e recurrin g motive ,  th e drivin g forc e i n socialis t 
developmen t  becam e fulfillmen t  an d overfulfillmen t  o f 
centrall y mad e plan s i n orde r  t o achiev e maxima l 
growt h i n quantitativ e terms .  Thi s preferenc e fo r 
growt h wa s reinforce d b y th e fac t  tha t  th e 
developmen t  becam e a  competitio n wit h th e mor e 
develope d capitalis t  countrie s i n th e West .  Thes e 
had t o b e caugh t  u p wit h an d overtake n s o a s t o prov e 
th e superiorit y o f  th e socialis t  system .  Th e 
countrie s i n th e Thir d Worl d soo n becam e a  targe t  fo r 
thi s propaganda . 
I n th e wak e o f  th e Re d Army' s victor y ove r  Naz i 
Germany i n th e Secon d Worl d War ,  th e Sovie t  mode l  o f 
extensiv e developmen t  wa s soo n impose d o n Easter n 
Europe .  A s som e o f  th e countries ,  notabl y th e GDR 
and CSSR,  the n wer e mor e develope d tha n th e Sovie t 
Union ,  the y soone r  cam e t o a  stag e wher e mor e 
emphasi s ha d t o b e place d o n intensiv e growth—tha t 
i s increase d productivit y an d mor e effectiv e us e o f 
th e give n natura l  labo r  an d capita l  resources .  Thi s 
shoul d lea d t o relativel y les s environmenta l 
degradation ,  bu t  th e mai n goal--increase d 
production—remain s th e same . 
The emphasi s o n intensiv e growt h als o mean t  mor e 
concer n fo r  consume r  good s an d people' s livin g 
standards .  Th e raisin g o f  th e latte r  ha s no w becom e 
one o f  th e mai n aim s o f  th e Communis t  parties . 
Romania ,  th e leas t  develope d country ,  give s lesse r 
weigh t  t o privat e consumptio n tha n th e others . 
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Raisin g th e livin g standar d i s a n especiall y stron g 
desir e wit h th e Eas t  Europeans ,  a s the y hav e alway s 
compare d themselve s wit h th e wealthie r  West 
Europeans ,  rathe r  tha n wit h th e poore r  Russians , 
becaus e o f  th e traditionall y stron g cultura l  an d 
economi c tie s wit h th e West .  Thi s is ,  fo r  obviou s 
reasons ,  particularl y pertinen t  t o th e Eas t  Germans . 
Thes e tie s hav e bee n reinforce d sinc e th e 1960 s b y 
th e intensificatio n o f  trade ,  touris m an d th e flo w o f 
informatio n acros s th e Iro n Curtain .  Th e stagnatio n 
of  economi c growt h i n th e las t  years ,  mainl y du e t o 
th e energ y crisis ,  natura l  adversities ,  an d problem s 
i n East-Wes t  trade ,  hav e restricte d th e scop e fo r 
givin g mor e resource s t o th e environment ,  bu t  hav e 
hardl y diminishe d people' s desir e fo r  a  highe r 
standar d o f  consumption . 
Agains t  thi s background ,  ho w i s th e questio n o f 
economi c growt h versu s bette r  environmen t  treate d i n 
th e officia l  debat e i n Easter n Europe ? A s a  resul t 
of  growin g environmenta l  problems ,  thes e issue s hav e 
become recognize d a s socia l  concerns ,  too ,  bu t  th e 
officia l  reasonin g i s tha t  th e solutio n o f  the m mus t 
not  infring e o n economi c growt h an d livin g standards . 
The Wester n advocac y o f  zero-growt h i s rejected . 
Under  th e socialis t  system ,  th e developmen t  o f 
scienc e an d technolog y i s sai d t o b e abl e t o correc t 
th e negativ e effect s o n natur e an d eve n t o b e a 
preconditio n fo r  th e solutio n o f  th e problems . 
However ,  unde r  th e influenc e o f  Wester n debate , 
th e growt h paradig m ha s com e unde r  criticis m i n 
Easter n Europ e a s well .  Th e alread y cite d Slova k 
Lack o regarde d zero-growt h a s a  luxur y an d a t  odd s 
wit h th e natura l  tren d o f  growin g needs ,  bu t  a t  leas t 
he foun d th e question s pose d b y th e repor t  t o th e 
Clu b o f  Rome,  Limit s t o Growth ,  an d othe r  Wester n 
word s o f  warnin g appropriate .  He attacke d snobbis h 
mass consumptio n an d advocate d limite d o r  qualifie d 
growth ,  lik e severa l  othe r  Czechoslova k 
economists.[Ill ] 
Lack o an d other s furthe r  note d th e proble m tha t 
th e mor e expensiv e environmenta l  investment s ten d t o 
become,  th e highe r  th e qualit y o f  environmen t  is ,  bu t 
criticize d th e conclusio n tha t  therefor e ther e i s n o 
reaso n t o improv e th e environmen t  beyon d th e optima l 
point ,  wher e cost s fo r  environmen t  equa l  benefits . 
They stresse d th e importanc e o f  non-economi c criteri a 
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as huma n healt h an d environmenta l  balanc e a s criteri a 
of  efficiency.[112 ]  Th e Czec h ecologis t  Stoklas a i s 
eve n mor e critical .  I n hi s view ,  th e economi c 
thinkin g tha t  mor e growt h wil l  giv e mor e mone y t o 
environmen t  an d tha t  scienc e wil l  solv e th e problem s 
seems advantageou s t o decisio n makers ,  sinc e th e 
result s o f  economi c growt h materializ e rapidl y i n 
contras t  t o environmenta l  damages .  H e calle d fo r 
preventiv e investment s i n environment ,  whic h woul d 
become saving s i n th e future ,  an d fo r  a n emphasi s o n 
environmen t  simila r  t o th e on e o n heav y industr y i n 
th e 1950s .  A  brea k wit h ecologica l 
"anthropocentrism "  an d a  revolutio n i n common 
thinkin g lik e th e Copernica n revolutio n i n th e 16t h 
centur y wa s necessary ,  Stoklas a argued.[113 ] 
Simila r  criticis m ca n b e foun d i n Hungary . 
Accordin g t o Jose f  Bognar ,  growt h theorie s an d 
indicator s reflec t  a  quantitativ e approach , 
unacceptabl e i n th e ne w worl d economi c situation .  H e 
demanded greate r  creativit y fro m th e leadership , 
sinc e supplementin g earlie r  decision s woul d no t 
suffice .  Th e rol e o f  th e stat e ha d t o increase.[114 ] 
A ste p furthe r  wa s take n b y th e Eas t  Germa n 
philosophe r  Wolfgan g Harlc h (1975) .  He a s a  goa l 
adopte d outrigh t  zero-growth ,  als o fo r  populations , 
criticize d som e Sovie t  "growt h fetishists "  b y name 
and rejecte d th e hop e o f  a n affluen t  Communis t 
future ,  considerin g fo r  exampl e privat e car s a s alie n 
t o natur e an d society .  Realizin g tha t  peopl e woul d 
not  accep t  thi s voluntarily ,  h e advocate d a  stron g 
politica l  power ,  whic h shoul d suppres s "unnatural " 
need s an d distribut e resource s o n th e principl e o f 
stric t  equality .  Thi s Communis t  polic y h e sa w a s a n 
exampl e fo r  a  futur e worl d government.[115 ] 
Haric h noted ,  however ,  tha t  th e "growt h 
fetishism "  i n th e worl d Communis t  movement  i s 
extraordinaril y  strong .  A s argue d above ,  th e 
internationa l  demonstratio n effec t  o f  Wester n Europ e 
i s mor e powerfu l  i n Easter n Europ e tha n i n th e Sovie t 
Union ,  s o th e rulin g partie s ther e ar e mor e likel y t o 
buy complacenc y  fro m thei r  subject s b y raisin g th e 
livin g standar d a t  th e expens e o f  th e environment . 
The Eas t  European s may perhap s b e willin g t o 
compl y wit h suppressio n o f  thei r  materia l  standard , 
i f  the y ar e allowe d t o tak e par t  i n th e politica l 
decisio n making ,  tha t  i s  unde r  a  mor e democrati c 
system .  Bu t  th e limit s fo r  a  developmen t  i n tha t 
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directio n are ,  i n th e fina l  analysis ,  se t  b y Moscow , 
and thes e limit s ar e Indee d narro w a s latel y 
illustrate d b y th e fat e o f  Solidarit y i n Poland . 
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THE JAPANESE EXPERIENCE WIT H SCARCITY:  MANAGEMENT OF 
TRADITIONAL COMMON LANDS 
Margare t  A .  McKea n 
Duke Universit y 
Preventin g th e Traged y o f  th e Commons 
One o f  th e firs t  thing s w e al l  lear n i n studyin g 
environmenta l  problem s i s tha t  environmenta l  qualit y 
i s a  publi c o r  collectiv e goo d and ,  conversely ,  tha t 
environmenta l  degradatio n i s a  publi c o r  collectiv e 
bad.  Fo r  thi s reaso n actio n b y isolate d individuals , 
however  well-intentioned ,  canno t  yiel d overal l 
improvement s i n environmenta l  qualit y an d canno t 
preven t  environmenta l  degradation .  Thi s "publi c 
goods "  o r  "free-rider "  proble m ha s bee n eloquentl y 
describe d i n Garret t  Hardin' s famou s essay ,  "Th e 
Traged y o f  th e Commons"  an d carefull y analyze d i n 
Mancur  Olson' s Th e Logi c o f  Collectiv e Action .  [1 ]  I n 
essence ,  rationa l  individual s actin g i n thei r  ow n 
interes t  i n th e absenc e o f  an y mechanis m fo r 
cooperatio n wil l  graduall y bu t  inexorabl y withhol d 
thei r  contribution s t o th e maintenanc e of ,  o r  us e u p 
more tha n thei r  fai r  shar e of ,  commonl y hel d assets , 
eventuall y threatenin g th e ver y existenc e o f  thos e 
collectiv e goods .  Some sor t  o f  collectiv e decisio n t o 
cooperat e an d exercis e mutua l  restrain t  (wha t  Hardi n 
call s "mutua l  coercio n mutuall y agree d upon" )  i s 
obviousl y necessary .  Thu s environmenta l  problem s ar e 
by thei r  ver y natur e political .  Th e challeng e fo r 
societ y i s t o figur e ou t  ho w t o eliminat e 
circumstance s i n whic h rationa l  individual s wil l  mak e 
decision s tha t  lea d inexorabl y t o tragedie s o f  th e 
commons,  essentiall y  t o creat e greate r  overla p an d 
synchron y betwee n privat e goo d an d publi c good .  T o 
date ,  economist s hav e pai d th e mos t  carefu l 
adttentio n t o free-ride r  problems ,  analyze d thei r 
characteristics ,  an d eve n devise d som e potentia l 
theoretica l  solutions.[2 ] 
One suc h solution ,  popula r  amon g economist s 
intereste d i n propert y rights ,  i s  t o privatiz e th e 
commons:  t o divid e i t  int o littl e piece s an d assig n 
ownershi p an d responsibilit y  t o eac h co-owne r  o n th e 
easil y verifie d theor y tha t  individual s tak e bette r 
car e o f  thei r  ow n propert y tha t  o f  someon e else' s o r 
even propert y i n whic h the y hav e onl y a  partia l 
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share .  Thi s metho d solve s th e traged y o f  th e commons 
by eradicatin g th e commons itself .  I t  ca n b e don e 
sometime s bu t  ther e ar e man y commons o r  collectiv e 
good s whic h we canno t  subdivid e o r  fo r  socia l  o r 
ideologica l  reason s w e choos e no t  t o divid e int o 
privat e parcels .  Moreover ,  w e hav e als o learne d th e 
har d wa y tha t  to o ofte n individual s d o no t  tak e 
adequat e environmenta l  car e o f  thei r  ow n propert y 
(eve n i f  the y d o bette r  tha n i f  the y share d th e 
propert y wit h others) .  I n fact ,  i t  ca n b e 
mathematicall y demonstrate d tha t  i n certai n 
circumstance s a  resourc e may yiel d greate r  ne t 
materia l  valu e t o th e owner s o r  exploiter s i f  the y 
procee d t o deplet e th e resourc e rapidl y tha n i f  the y 
attemp t  t o maintai n it s productiv e outpu t  a t  som e 
maximum sustainabl e yield.[3 ]  S o privatizin g th e 
commons i s no t  muc h o f  a  solution—i t  may no t  wor k 
eve n whe n i t  i s  physicall y possible ;  an d muc h o f  th e 
tim e i t  i s  no t  physicall y o r  politicall y possibl e 
anyway .  We stil l  hav e t o fin d othe r  solutions . 
A secon d solutio n woul d b e a  communit y ethi c o f 
behavio r  o r  a  sens e o f  communit y identit y s o tha t 
individual s perceiv e thei r  ow n interest s t o b e ver y 
simila r  t o thos e o f  th e community .  Th e environmenta l 
equivalen t  would ,  o f  course ,  b e a  greate r  an d 
consciou s valu e place d o n th e environmen t  an d th e 
widesprea d understandin g tha t  withou t  mutua l 
restrain t  i n th e us e o f  th e environment ,  a  traged y o f 
th e commons wil l  occur .  Thi s i s undoubtedl y 
important—crucia l  i n fact—bu t  we d o no t  kno w ho w t o 
make i t  happen .  A  ver y valuabl e researc h projec t  fo r 
anthropologist s an d historian s woul d b e t o stud y 
communitie s wher e publi c an d privat e goo d ar e 
perceive d t o b e virtuall y identical ,  wit h emphasi s o n 
th e circumstance s i n whic h suc h communit y ethic s 
aris e an d disappear .  I n th e meantime ,  al l  we ca n d o 
i s t o continu e t o educat e ou r  peers ,  recycl e ou r  ow n 
garbag e t o salv e ou r  ow n consciences ,  an d hop e tha t 
th e environmenta l  crisi s tha t  finall y produce s a n 
environmenta l  ethi c i n other s (i f  tha t  i s  indee d wha t 
i t  takes )  doe s no t  itsel f  tak e u s beyon d th e poin t  o f 
no return . 
A thir d solutio n i s t o hav e smal l  communitie s o f 
co-owner s fo r  eac h commons ,  s o tha t  a n individual' s 
contributio n t o th e commons yield s a  significan t 
benefit—no t  a n infinitesima l  one—t o th e 
contributin g individua l  an d conversel y s o tha n a n 
individua l  suffer s significantl y himsel f  whe n h e 
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withhold s hi s expecte d contribution s t o th e commons . 
Thi s metho d woul d functio n b y tamperin g wit h th e 
mathematic s o f  th e traged y o f  th e commons s o tha t  th e 
fat e o f  th e individua l  an d th e fat e o f  th e commons 
ar e closel y linked ,  regardles s o f  th e individual' s 
ethica l  value s o r  identificatio n wit h th e community . 
Some observer s conclud e that ,  i n spit e o f  th e 
mathematica l  verit y o f  thi s principl e i n theory ,  i t 
does no t  alway s hol d u p i n practice :  som e larg e 
group s hav e bee n know n t o manag e wel l  an d som e 
smalle r  group s fail.[4 ]  Nonetheless ,  the y woul d agre e 
tha t  reducin g grou p siz e ca n reduc e transactio n an d 
informatio n cost s amon g co-owner s o f  th e commons , 
thu s reducin g uncertaint y (o r  providin g assurance ) 
abou t  th e action s o f  othe r  co-owners ,  an d i n tur n 
perhap s stimulat e a  communit y ethi c an d voluntar y 
cooperatio n t o protec t  th e commons amon g th e 
communit y o f  co-owners.[5 ]  Reductio n o f  grou p siz e i s 
undoubtedl y a  valuabl e solution ,  an d i s perhap s th e 
stronges t  argumen t  underlyin g th e environmenta l 
common sens e o f  "smal l  i s  beautiful "  eve n thoug h i t 
i s  no t  a n argumen t  E .  F .  Schumache r  mad e o n behal f  o f 
hi s proposa l  o f  decentralizatio n an d smallness.[6,7 ] 
Unfortunately ,  reductio n i n grou p siz e i s limite d i n 
it s potentia l  application ,  becaus e fo r  th e 
foreseeabl e futur e we ar e stuc k wit h nation-state s 
and populatio n cluster s o f  many thousand s an d 
million s o f  peopl e apiece .  Althoug h we shoul d 
undoubtedl y kee p "smal l  i s  beautiful "  an d 
"decentralizatio n works "  i n min d a t  al l  times ,  w e 
wil l  stil l  nee d t o dea l  wit h potentia l  tragedie s o f 
ver y larg e commons . 
What  solution s remai n whe n we canno t  o r  wil l  no t 
conver t  th e commons t o privat e parcels ,  whe n we 
canno t  fabricat e a  communit y ethic ,  an d whe n we 
canno t  shrin k th e communit y o f  co-owner s t o som e 
"magic "  siz e a t  whic h free-ridin g cease s t o b e 
rational ? A  traged y o f  th e commons occur s becaus e th e 
individual s sharin g i n i t  hav e n o wa y o r  incentiv e t o 
cooperate ,  an d thu s t o exercis e mutua l  restraint . 
Anothe r  solution ,  then ,  woul d t o institut e 
cooperativ e agreement s amon g co-owner s o f  commons 
tha t  includ e regulation s t o restric t  acces s t o th e 
commons t o preven t  overus e (sometime s calle d 
"stinting") ,  an d sanction s o r  penaltie s t o creat e a n 
incentiv e t o obe y thes e regulations .  Th e 
environmenta l  equivalen t  i n th e nation-stat e i s th e 
decisio n t o mak e th e environmen t  a n objec t  o f  publi c 
polic y an d t o devis e rule s t o gover n citizens ' 
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behavio r  towar d th e environment . 
Such a  syste m woul d presumabl y wor k wel l  (i.e. , 
preven t  traged y o f  th e commons )  t o th e exten t  tha t 
th e prohibite d behavior s reall y constitute d abus e o f 
th e commons o r  free-riding.[8 ]  Ofte n i t  i s  physicall y 
or  technicall y difficul t  t o identif y authenti c 
free-riders—t o decid e whos e sin s o f  commissio n o r 
omissio n ar e th e rea l  problem--s o unifor m rule s 
applie d t o al l  co-owner s ar e needed .  I n effect ,  th e 
communit y define s violatin g th e rule s a s free-riding . 
I f  th e regulation s ar e carefull y designed ,  the n ther e 
shoul d b e clos e overla p betwee n rule-violator s an d 
tru e free-rider s wh o exploi t  thei r  positio n an d thu s 
damage th e commons . 
Once rule-violator s o r  authenti c free-rider s 
hav e bee n identifie d an d pursued ,  the y hav e t o b e 
penalized .  Scholar s intereste d i n publi c good s argu e 
at  th e abstrac t  leve l  ove r  whethe r  regulation s o f 
common propert y ca n incorporat e incentive s t o obe y 
th e rule s an d thu s b e self-enforcing ,  o r  mus t  b e 
coercivel y impose d fro m outsid e o f  th e communit y o f 
co-owners.[9 ]  Bu t  everyon e agree s tha t  n o matte r 
wher e th e incentive s com e from ,  thes e regulation s ca n 
onl y b e enforce d i f  ther e ar e reward s fo r  complianc e 
and penaltie s fo r  non-compliance .  Economist s wh o hav e 
explore d collectiv e good s problem s a t  th e theoretica l 
leve l  sugges t  penaltie s tha t  ca n b e roughl y 
classifie d int o thre e categories .  First ,  th e 
communit y ca n charg e a  "toll "  s o tha t  th e "ride " 
simpl y i s no t  "free "  an y more ;  ther e i s genera l 
agreemen t  tha t  i n orde r  t o dete r  abus e o f  th e 
commons,  th e tol l  o r  use r  charg e shoul d var y i n 
proportio n t o th e abus e committe d rathe r  tha n bein g a 
fla t  fee.[10 ]  Alternatively ,  th e communit y migh t 
suspen d th e free-rider' s righ t  t o purchas e certai n 
privat e (marketable )  good s tha t  i t  als o produces.[11 ] 
Finally ,  th e communit y migh t  withhol d certai n 
collectiv e goods--righ t  t o th e commons itself—fro m 
convicte d free-riders :  fro m mino r  right s fo r  mino r 
offense s al l  th e wa y t o exclusio n fro m th e communit y 
and th e commons itsel f  fo r  extremel y seriou s 
offenses.[12 ] 
What  we nee d t o understand ,  then ,  i s ho w t o 
devis e regulation s an d sanctions .  I t  i s  no t  enoug h 
simpl y t o propos e regulatio n o f  th e behavio r  o f 
co-owner s i n a  commons an d exclusio n o f  violator s 
fro m certai n rights .  Ther e ar e presumabl y regulation s 
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tha t  wor k an d regulation s tha t  d o not ,  an d ther e ar e 
presumabl y level s o f  harshnes s i n excludin g violator s 
tha t  wor k bette r  tha n others .  We mus t  g o beyon d 
mathematica l  an d theoretica l  exercise s i n publi c 
good s theor y t o collec t  additiona l  informatio n befor e 
we ca n desig n workabl e o r  effectiv e o r  efficien t 
regulations .  On e enormou s tas k fo r  researc h that' s 
been lef t  almos t  untouche d i s t o com b th e historica l 
recor d fo r  near-tragedie s o f  th e commons t o collec t 
example s o f  succes s (i.e. ,  preventio n o f  th e traged y 
of  th e commons o r  solution s t o free-ride r  problems) , 
and the n t o analyz e thes e example s t o determin e th e 
ingredient s o f  success.[13 ]  Actua l  successes ,  afte r 
all ,  ar e mor e convincin g testimon y tha n pape r 
solution s a s t o th e actua l  rang e o f  huma n an d socia l 
capacities .  Properl y speaking ,  we nee d t o collec t 
example s o f  failure s too ,  bot h t o strengthe n ou r 
analysi s o f  successe s an d t o serv e a s a  ster n 
reminde r  o f  th e limitation s o f  huma n an d socia l 
capacities . 
I  hav e therefor e decide d t o star t  a  collectio n 
of  relativel y o r  apparentl y successfu l  encounter s 
wit h collectiv e good s o r  free-ride r  problem s unde r 
condition s o f  scarcity .  I  conside r  mysel f  a  Japa n 
specialis t  an d deriv e my interes t  i n environmenta l 
problem s fro m Japan' s horrendou s recen t  experience . 
I t  i s  natura l  the n fo r  me t o star t  my collectio n wit h 
example s fro m Japan ,  thoug h i t  i s  my intentio n t o 
branc h ou t  later . 
The Developmen t  o f  Common Land s i n Japa n 
Thus fa r  I  hav e selecte d thre e cas e studie s o f 
th e Japanes e experienc e wit h solvin g free-ride r 
problem s (durin g period s o f  low ,  zero ,  o r  negativ e 
economi c growth ,  whic h exacerbate s th e politica l 
challeng e o f  allocatin g an y resource ,  includin g 
right s t o th e commons) .  Two case s ar e energ y 
conservatio n i n th e 1970 s an d rationin g o f  foo d an d 
fue l  durin g wartime .  I n bot h o f  thes e case s th e 
commons o r  publi c goo d i s no t  th e stuf f  bein g 
conserve d o r  rationed—thes e commoditie s ar e 
intrinsicall y privat e goods--bu t  th e securit y an d 
surviva l  o f  society ,  an d conservatio n an d rationin g 
ar e publi c policie s designe d t o mak e d o wit h a 
limite d presen t  suppl y i n th e interes t  o f  enhancin g 
futur e supplie s an d thu s society' s securit y an d 
survival .  I n bot h o f  thes e case s th e free-ride r  i s 
th e perso n o r  institutio n wh o benefit s fro m society' s 
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overal l  securit y withou t  makin g a n appropriat e 
contribution—wh o doe s no t  conserv e "hi s share "  o r 
who evade s th e rationin g system . 
The thir d case ,  th e on e I  wil l  concentrat e o n 
here ,  concern s real ,  tangibl e common propert y rathe r 
tha n abstrac t  publi c goods :  th e managemen t  o f  common 
villag e land s (  iria i  o r  "commo n access "  lands )  i n 
rura l  Japan .  Her e th e free-ride r  i s th e perso n wh o 
abuse s th e natura l  environmen t  i n th e commons ,  muc h 
lik e Hardin' s farmer .  Thes e centuries-ol d common 
land s ar e particularl y worth y o f  stud y fo r  severa l 
reasons .  First ,  becaus e thes e ar e common land s wit h 
identifiabl e communitie s o f  co-owners—a s oppose d t o 
bein g vas t  publi c area s use d b y al l  an d i n essenc e 
owned b y n o one ,  a  ver y differen t  circumstanc e posin g 
differen t  problems--the y ar e ver y simila r  t o th e 
theoretica l  example s fro m whic h theorie s o f  publi c 
good s an d free-ride r  problem s ar e built ,  an d the y 
thu s provid e excellen t  empirica l  test s fo r  tha t  bod y 
of  theory .  Second ,  village s develope d elaborat e 
regulations ,  eve n writte n codes ,  fo r  th e commons ,  an d 
th e informatio n availabl e fro m eve n a  fractio n o f  th e 
70,00 0 traditiona l  village s ("classical "  o r  "true " 
villages ,  befor e th e amalgamation s o f  th e 19t h 
century )  offer s a  ric h variet y o n mos t  variable s o f 
interest .  Second ,  Japanes e village s employe d threat s 
of  ostracis m an d banishmen t  t o contro l  socia l 
behavio r  an d a s ultimat e penaltie s fo r  abusin g th e 
commons;  thu s ther e i s a  fascinatin g resemblanc e 
betwee n th e sanction s the y employe d an d thos e 
recommended b y scholar s extrapolatin g thei r 
conclusion s strictl y fro m theoretica l  assumptions . 
Finally ,  an d mos t  importantly ,  thes e thousand s o f 
village s manage d thei r  common land s fo r  severa l 
centurie s withou t  experiencing ,  a s fa r  a s anyon e 
seems t o know ,  a  singl e traged y o f  th e commons .  Sinc e 
th e politica l  chang e tha t  i s know n a s th e Meij i 
Restoratio n i n 1868 ,  ther e ha s bee n stead y attritio n 
of  common lands.[14 ]  Eithe r  th e newl y modernizin g 
Japanes e governmen t  '  manage d t o declar e inadequatel y 
documente d common lan d t o b e governmen t  propert y (t o 
be converte d int o militar y base s o r  nationa l  forests ) 
or ,  mor e recently ,  village s sol d thei r  common lan d 
of f  a t  hig h price s (t o b e converte d int o gol f 
courses ,  touris t  hotels ,  shoppin g center s an d othe r 
20t h centur y abominations) ,  bu t  I  hav e no t  ye t  turne d 
up a n exampl e o f  a  commons tha t  suffere d ecologica l 
destructio n whil e i t  wa s stil l  a  commons .  Obviousl y 
th e technique s b y whic h thes e common land s wer e s o 
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carefull y manage d fo r  centuries ,  an d abus e an d 
overus e prevented ,  deserv e a  ver y clos e look . 
Though i t  may b e news ,  i t  reall y nee d no t  b e 
surprisin g tha t  Japanes e villages ,  lik e Europea n 
ones ,  possesse d expanse s o f  lan d tha t  graduall y cam e 
t o b e viewe d a s commonl y owne d o r  i n whic h al l  th e 
villager s ha d rights .  Afte r  all ,  wet-ric e 
agricultur e require s collectiv e effor t  b y larg e 
number s o f  people ,  an d collectively-manage d 
irrigatio n system s too .  Common land s cam e int o bein g 
graduall y durin g th e breakdow n o f  th e estat e (shoen ) 
syste m an d th e civi l  war s tha t  followed—essentially , 
betwee n th e 14t h an d 16t h centuries.[15 ] 
Al l  lan d wa s officiall y  nationalized—mad e par t 
of  th e imperia l  an d publi c domain—i n th e 7t h 
century ,  bu t  a s th e imperia l  cour t  a t  Kyot o bega n t o 
declin e i n th e 11t h centur y i t  awarde d vas t  estate s 
(shoen) ,  alon g wit h immunit y fro m taxatio n an d th e 
intrusio n o f  polic e powers ,  t o individua l  cour t 
noble s an d Buddhis t  temples .  B y th e 13t h centur y 
ver y littl e imperia l  o r  publi c lan d remained ,  an d 
eve n thoug h noble s an d temple s retaine d titula r 
possessio n o f  th e estates ,  rea l  possessio n wa s i n th e 
hand s o f  estat e manager s o r  lan d steward s (jito ) 
appointe d t o manag e th e estates .  Wit h th e declin e o f 
th e Kamakur a shogunat e (Japan' s firs t  militar y o r 
feuda l  governmen t  t o aris e ou t  o f  th e emergenc e o f 
th e warrio r  class )  i n th e 14t h century ,  th e sam e 
proces s tha t  ha d allowe d imperia l  lan d t o devolv e 
int o estate s recurre d withi n th e estates ,  a s estat e 
manager s an d lan d steward s bega n appropriatin g lan d 
right s fo r  themselve s an d encroachin g upo n th e 
proprietar y right s o f  th e absente e estat e holders . 
Wit h eac h outbrea k o f  civi l  wa r  an d eac h declin e i n 
centra l  contro l  ove r  th e provinces ,  politica l  powe r 
slippe d int o th e hand s o f  loca l  warlord s (ofte n 
forme r  estat e managers )  wh o "owned "  thei r  lan d b y 
physicall y occupyin g it ,  wh o acquire d additiona l  lan d 
i n battl e an d awarde d i t  t o thei r  vassal s a s fiefs . 
Thus ove r  a  perio d o f  thre e centuries ,  th e imperia l 
land-gran t  estate s evolve d int o fiefdom s an d estat e 
manager s int o feuda l  lord s (th e sengok u daimyo )  wh o 
had ful l  an d independen t  power s o f  taxatio n ove r  th e 
peopl e livin g i n thei r  domains . 
Durin g thi s perio d o f  transformatio n i n lan d 
holdings ,  th e estat e proprietor s o r  lan d steward s o r 
feuda l  magnate s appointe d prominen t  peasant s a s thei r 
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officer s an d agent s i n eac h villag e an d empowere d 
thes e agent s t o regulat e acces s t o uncultivate d 
forest s an d grasslands ,  corve e labor ,  an d th e 
irrigatio n syste m upo n whic h wet-ric e agricultur e 
depended .  Al l  th e villager s wer e essentiall y  tenant s 
of  th e land s the y worked ,  an d the y ha d t o petitio n 
thei r  estat e proprieto r  o r  stewar d o r  manager , 
throug h hi s agent ,  fo r  right s t o ente r  th e 
uncultivate d lands . 
Wit h th e civi l  war s o f  th e 16t h centur y th e 
proces s o f  devolutio n o f  powe r  t o lowe r  level s 
reverse d itself ,  an d th e newl y establishe d sengok u 
daimy o embarke d upo n a  bitte r  competitio n t o surviv e 
durin g th e proces s o f  nationa l  reunification . 
Victoriou s daimy o absorbe d th e domain s o f  th e losers , 
consolidate d power ,  mad e an d unmad e coalitions.[16 ] 
Villager s becam e ver y concerne d wit h communal 
solidarit y t o protec t  themselve s fro m th e ravage s o f 
war,[17 ]  th e daimy o o r  feuda l  lord s obviousl y becam e 
more desperatel y dependen t  o n cooperatio n fro m th e 
peasant s i n thei r  domain s an d villager s becam e mor e 
assertiv e abou t  thei r  righ t  t o ente r  th e uncultivate d 
land .  Instea d o f  th e villagers '  payin g wate r  charge s 
t o th e proprietor s o r  manager s o f  th e estate s an d 
enterin g th e land s onl y wit h th e proprietor' s 
blessings ,  th e proprietor s o r  estat e manager s no w 
pai d fee s t o villager s fo r  th e us e o f  th e sam e kind s 
of  facilities ,  an d village s wrot e thei r  ow n code s an d 
levie d punishment s t o gover n common lands , 
irrigation ,  an d corve e labor .  Nagahar a document s thi s 
transformatio n i n on e villag e wher e th e estat e 
proprieto r  refuse d t o pa y a  wate r  charg e demande d b y 
th e villag e s o th e villag e retaliate d effectivel y b y 
refusin g t o pa y taxe s t o th e proprietor.[18 ]  B y 160 0 
most  village s ha d acquire d clea r  us e right s 
("perpetua l  usufruct" )  t o vas t  expanse s o f 
uncultivate d land ,  hel d i n common an d share d b y al l 
th e villagers . 
I n 160 0 on e Tokugaw a Ieyas u establishe d himsel f 
as th e leade r  o f  a  victoriou s coalitio n o f  daimy o b y 
winnin g th e las t  battl e o f  th e civi l  wa r  a t 
Seklgahara .  Hi s talent s wer e no t  limite d t o militar y 
strateg y o r  politica l  alliances :  h e proceede d t o 
establis h a n effectiv e militar y dictatorshi p an d 
comple x administrativ e structur e tha t  gav e Japa n 
peac e fo r  ove r  25 0 years.[19 ]  Japa n wa s divide d int o 
250-30 0 (th e numbe r  varied )  administrativ e unit s o r 
domains ,  eac h governe d b y a  "feudal "  lord .  Some o f 
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thes e lord s wer e survivor s (bot h winner s an d losers ) 
i n th e civi l  war s wh o retaine d thei r  home bas e o f 
operations ,  an d other s wer e relative s o r  allie s o f 
th e Tokugaw a rewarde d fo r  thei r  service s wit h 
strategicall y importan t  land s confiscate d fro m th e 
losers .  Althoug h thes e lord s ha d a  fairl y  fre e han d 
withi n thei r  ow n domain s the y wer e subjec t  t o stric t 
constraint s designe d t o preven t  th e emergenc e o f 
regiona l  power .  The y ha d t o spen d alternat e year s i n 
Edo (th e futur e Tokyo) ,  leavin g famil y member s behin d 
as hostage s i n Ed o whe n the y returne d t o thei r 
domains ,  the y wer e allowe d onl y on e castl e o r  for t 
per  domain ,  an d wheneve r  a  domai n showe d sign s o f 
prosperit y i t  woul d b e ordere d t o engag e i n a n 
extensiv e progra m o f  publi c work s constructio n t o 
preven t  th e diversio n o f  resource s int o militar y 
expenditures .  Thes e lord s als o functione d a t  time s a s 
administrativ e officer s o f  th e cente r  an d ha d t o 
enforc e a  bod y o f  elaborat e law s an d decree s fro m th e 
cente r  withi n thei r  ow n domains .  Th e centra l 
administratio n impose d a  rigi d four-layere d clas s 
structure ;  al l  manne r  o f  sumptuar y law s t o regulat e 
morality ,  spendin g habits ,  an d th e behavio r  o f  th e 
fou r  classes ;  universa l  registratio n o f  al l 
individual s i n th e countr y (t o trac k dow n illega l 
Christians) ;  an d comple x requirement s fo r  license s 
and officia l  permissio n t o engag e i n commerc e an d 
eve n t o trave l  fro m on e domai n t o another ,  enforce d 
by a  nationwid e networ k o f  police ,  spies ,  an d 
inspectio n station s a t  domai n borders . 
Ther e i s understandabl e confusio n an d grea t 
controvers y amon g historian s ove r  th e relationshi p 
betwee n thi s complex ,  nearl y totalitaria n 
administrativ e structur e create d b y th e Tokugaw a an d 
th e newl y assertiv e self-governin g village s belo w it . 
For  th e mos t  par t  thi s controvers y doe s no t  affec t 
th e governin g o f  common lands ,  whic h b y no w wer e 
clearl y i n th e hand s o f  th e village s an d manage d 
freel y an d independentl y b y them .  Bu t  ther e ar e thre e 
importan t  development s i n th e earl y Tokugaw a perio d 
tha t  di d influenc e th e management  o f  th e commons . 
First ,  a n administrativ e innovatio n o f  th e 
Tokugawa regim e may hav e playe d a  rol e i n enforcin g 
th e rule s village s devise d t o gover n thei r  common 
lands :  th e notoriou s five-ma n group s (goningumi ,  muc h 
lik e th e pa o chi a syste m i n China )  syste m o f 
collectiv e responsibility .  Village s develope d thi s 
syste m themselve s durin g th e er a o f  civi l  wa r  whe n 
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the y ha d t o provid e thei r  ow n la w an d orde r  an d 
neede d interna l  spies .  Toyotom i  Hideyosh i  an d late r 
Tokugawa Ieyas u adapte d th e syste m fo r  keepin g trac k 
of  Christians ,  roni n (warrior s withou t  vassa l  ties , 
who wer e therefor e mercenarie s an d sometime s 
bandits) ,  an d ta x evaders ,  bu t  Ieyas u employe d th e 
five-ma n group s pe r  s e onl y i n domain s directl y 
controlle d b y hi s family .  Simila r  system s o f 
collectiv e responsibilit y  wer e almos t  certainl y use d 
i n al l  domains.[20 ]  Al l  individual s wer e member s o f  a 
five-ma n group ,  an d al l  member s o f  an y particula r 
five-ma n grou p wer e equall y responsibl e an d liabl e 
fo r  paymen t  o f  taxes ,  obedienc e t o th e law ,  an d 
transgression s b y fello w members .  B y almos t  an y 
standar d thi s i s a  ver y unpleasant ,  unjust ,  an d 
efficien t  wa y o f  frightenin g peopl e int o policin g 
eac h other ,  an d i t  seem s t o produc e complianc e eve n 
when peopl e d o no t  vie w a s legitimat e th e law s o r 
code s the y ar e expecte d t o obey .  Th e Tokugaw a regim e 
and th e daimy o ha d littl e jurisdictio n an d eve n les s 
interes t  i n ho w village s manage d thei r  commons ,  an d 
certainl y di d no t  emplo y th e five-ma n group s t o 
interven e i n thi s matter ,  bu t  village s may hav e 
employe d th e syste m themselve s fo r  interna l 
supervisio n o f  th e commons . 
Second ,  w e wil l  recal l  tha t  th e sengok u daimy o 
had originall y acquire d thei r  position s o f  powe r 
withi n th e warrio r  hierarch y throug h militar y 
occupatio n o f  th e lan d an d throug h th e awar d o f  fief s 
t o thei r  vassals .  Wit h th e Pa x Tokugawa ,  th e daimy o 
trie d t o acquir e mor e direc t  contro l  ove r  bot h thei r 
domain s an d thei r  vassal s b y replacin g fief s wit h 
stipend s o f  ric e draw n fro m thei r  ow n revenues .  Thi s 
proces s converte d lande d vassal s int o salarie d 
bureaucrat s an d move d the m fro m th e land s tha t  ha d 
been thei r  fief s int o th e cities .  Thi s free d th e 
village s fro m havin g t o bothe r  wit h a  loca l 
fief-holde r  an d increase d thei r  freedo m an d 
independenc e i n th e us e o f  al l  property ,  includin g 
commons.  Moreover ,  i t  create d a  syste m i n whic h 
privat e individual s an d village s ha d no t  onl y 
usufruc t  bu t  ownershi p i n al l  bu t  th e fina l  forma l 
sense ,  an d daimy o ha d no t  ownershi p bu t  taxatio n 
rights .  [21 ]  Thu s i t  soo n becam e possibl e t o 
distinguis h betwee n lan d belongin g t o th e daimy o an d 
othe r  land s withi n thei r  domain s tha t  belonge d t o 
peasan t  freeholder s o r  t o othe r  landlords .  I n thi s 
way,  many village s hel d common lan d tha t  wa s no t 
considere d daimy o property ,  an d thu s operate d thei r 
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commons quit e independently . 
Thirdly ,  th e devastatio n o f  widesprea d civi l  wa r 
i n th e 16t h centur y followe d b y peac e an d th e rapi d 
constructio n o f  citie s an d castle s throughou t  Japa n 
i n th e 17t h centur y create d tremendou s deman d fo r 
timbe r  an d cause d considerabl e deforestation.[22 ]  Th e 
proble m wa s mos t  sever e i n forest s owne d directl y b y 
th e Tokugaw a famil y an d th e variou s daimy o engage d i n 
th e wor k o f  reconstruction ,  wit h severa l  results . 
First ,  thei r  appetit e fo r  timbe r  induce d th e daimy o 
t o acquir e direc t  contro l  ove r  prim e fores t  i n thei r 
domains ,  s o tha t  th e bes t  o f  th e existin g timbere d 
commons passe d fro m village s t o th e daimyo .  Second , 
as daimy o realize d tha t  the y ha d acces s onl y t o a 
finit e suppl y o f  timber ,  the y bega n experimentin g 
wit h conservatio n practices .  The y focuse d firs t  (an d 
inappropriately ,  a s we shal l  see )  o n peasant s t o who m 
the y ha d grante d acces s right s t o daimyo-owne d 
forest s (thes e right s ar e separat e fro m an d 
additiona l  t o villagers '  perpetua l  usufruc t  o n land s 
not  claime d b y th e daimy o sinc e 1600) .  Th e daimy o 
bega n regulatin g thes e acces s right s mor e strictly , 
ofte n b y grantin g exclusiv e acces s right s o n a 
long-ter m basi s t o particula r  villages .  I n exchang e 
fo r  askin g thos e village s t o supervis e th e forest s 
and kee p other s out .  I n effect ,  then ,  th e daimy o 
grante d thes e village s increasingl y forma l 
entitlemen t  t o stil l  mor e common lands ,  i n additio n 
t o th e substantia l  commons alread y i n existenc e sinc e 
th e beginnin g o f  th e Tokugaw a perio d an d n o longe r 
claime d b y th e daimy o a t  all .  Interestingl y enough , 
deforestatio n neve r  wa s a  seriou s proble m o n villag e 
common land s o r  i n th e common forest s subsequentl y 
grante d b y th e daimy o t o particula r  "guardian " 
village s fo r  thei r  exclusiv e use .  Japanes e village s 
wer e alread y goo d a t  collectiv e management ,  an d th e 
visibl e deforestatio n o n daimy o an d Tokugaw a land s 
seems t o hav e mad e villager s awar e o f  th e ver y rea l 
ris k o f  overuse .  Many village s develope d stricte r 
rule s fo r  conservatio n o n thei r  ow n initiativ e t o 
sav e thei r  forest s an d commons fro m thi s fate .  When 
th e daimy o finall y realize d tha t  peasan t  deman d fo r 
timbe r  wa s stabl e an d occasional ,  an d tha t  th e daimy o 
themselve s wer e th e prim e culprit s i n increasin g 
demand fo r  timber ,  the y bega n t o develo p principle s 
of  managemen t  t o sustai n thei r  ow n prim e forests . 
(Rationa l  actor s al l  along ,  th e daimy o simpl y 
require d a  lon g perio d o f  tria l  an d erro r  t o lear n 
abou t  th e cause s o f  deforestatio n an d t o develo p 
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successfu l  managemen t  technique s fo r  sustainin g 
fores t  productivit y o n thei r  ow n lands. )  Fo r  ou r 
purposes ,  th e significanc e o f  thi s episod e o f 
deforestatio n durin g th e 17t h centur y i s twofold :  i t 
resulte d i n th e growt h an d institutionalizatio n o f 
villag e right s t o common land ,  an d i n th e developmen t 
of  literall y thousand s o f  highl y codifie d set s o f 
regulation s fo r  th e conservatio n o f  forest s an d th e 
use o f  al l  commons . 
Management  o f  th e Commons 
Two-third s o f  Japa n i s occupie d b y forest s an d 
cultivate d mountai n plain s (abou t  2 5 millio n 
hectares) ,  an d approximatel y hal f  o f  thi s lan d wa s 
hel d an d manage d i n common b y rura l  village s durin g 
th e Tokugaw a period .  (Th e othe r  hal f  wa s imperial , 
Tokugawa ,  daimyo ,  o r  privat e land. )  Eve n thoug h abou t 
three-fourth s o f  tha t  common lan d ha s bee n 
redesignate d o r  sol d a s publi c o r  privat e property , 
somethin g ove r  3  millio n hectare s o f  common lan d 
remai n i n Japa n today.[23 ]  Japa n no w ha s on e o f  th e 
highes t  pe r  capit a income s i n th e world ,  an d many 
Japanes e farmer s toda y practic e agricultur e onl y o n 
Sundays ,  relyin g o n weekda y job s i n nearb y industrie s 
t o suppl y th e incom e wit h whic h the y purchas e colo r 
televisions ,  cars ,  expensiv e vacations ,  an d elegan t 
houses .  Obviousl y suc h farmer s n o longe r  depen d o n 
product s o r  incom e fro m th e commons .  Bu t  we shoul d 
not  b e fooled ;  th e infusio n o f  industria l  wealt h int o 
rura l  Japa n i s a  ver y recen t  development ,  an d i n many 
part s o f  Japa n th e commons remaine d a  vita l  par t  o f 
th e rura l  econom y unti l  economi c recover y (i n th e 
1950s )  fro m th e secon d worl d war . 
Communitie s tha t  retaine d thei r  common lan d 
afte r  th e Meij i  Restoratio n i n 186 8 continue d t o us e 
thei r  lan d i n th e traditiona l  way ,  bu t  the y als o 
develope d othe r  method s a s thei r  need s changed , 
especiall y a s subsistenc e agricultur e gav e wa y t o 
cas h cro p agricultur e an d ligh t  industry .  We may 
grou p th e method s o f  usin g th e commons int o fou r 
roug h categories .  Th e classi c type ,  whic h o f  cours e 
prevaile d durin g th e Tokugaw a period ,  wa s restricte d 
t o activitie s tha t  lef t  th e commons essentiall y  i n 
it s natura l  stat e an d involve d a n investmen t  o f  labo r 
t o yiel d natura l  product s tha t  wer e ver y importan t  i n 
dail y life :  thatc h fo r  roofs ,  fodde r  fo r  animals , 
multi-purpos e bamboo ,  firewood ,  charcoal ,  underbrus h 
and falle n leaves ,  compost ,  woo d fo r  furnitur e an d 
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tools ,  medicina l  herbs ,  fow l  an d gam e t o supplemen t 
th e otherwis e vegetaria n die t  o f  th e mountain s an d 
edibl e wil d plant s tha t  coul d no t  b e cultivate d bu t 
wer e muc h treasure d (matsutake ,  warabi ,  an d othe r 
mountai n vegetable s [sansai ]  .  Thos e wit h acces s 
right s (who m I  shal l  cal l  co-owner s o f  th e commons ) 
coul d ente r  th e commons t o obtai n thes e item s eithe r 
as individuals ,  o r  b y households ,  o r  i n groups ,  an d 
eithe r  freel y o r  a t  designate d time s only ,  accordin g 
t o th e particula r  se t  o f  rule s devise d b y tha t 
particula r  village . 
Direc t  grou p contro l  o f  th e commons ,  unde r 
whic h wer e ther e wa s n o acces s b y individuals ,  wa s 
used whe n th e commons wa s harveste d t o rais e cas h 
income .  Th e incom e earne d wa s eithe r  distribute d 
among co-owner s o r  plowe d bac k int o som e othe r 
villag e projec t  o r  th e nex t  investmen t  o n th e 
commons,  a s needed .  Fo r  instance ,  a  villag e migh t 
develo p ric e paddies ,  dr y fields ,  o r  frui t  orchard s 
on th e commons an d sel l  th e cro p fo r  villag e income . 
Some commons wer e converte d int o roc k quarries .  Many 
meadows an d plain s (perhap s denude d b y daimy o durin g 
th e deforestatio n o f  th e 16t h an d 17t h centurie s 
befor e becomin g villag e commons )  hav e bee n converte d 
sinc e 186 8 int o cultivate d forest s wit h th e 
encouragemen t  o f  th e modernizin g Japanes e government , 
and th e village s harves t  th e timbe r  an d distribut e 
th e incom e collectively .  Direc t  grou p contro l  o f  th e 
commons a s a  sourc e o f  cas h incom e fo r  th e villag e 
was use d throughou t  th e las t  hundre d year s t o 
supplemen t  villag e budgets ,  especiall y whe n 
compulsor y mas s educatio n wa s adopte d bu t  loca l 
communitie s wer e expecte d t o buil d th e schools . 
Accordin g t o divide d us e o f  th e commons ,  common 
lan d i s actuall y divide d u p int o piece s fo r 
individua l  co-owner s t o us e a s the y se e fit .  Thi s i s 
aki n t o privatizin g th e commons ,  excep t  tha t 
co-owner s d o no t  ow n thei r  allotments ,  the y mus t 
abid e b y certai n limit s i n thei r  us e o f  th e commons 
(no t  buildin g structure s o n th e land ,  fo r  instance) , 
and the y ar e no t  fre e t o sel l  thei r  piece s t o anyon e 
else .  Piece s ar e usuall y assigne d b y lot ,  an d 
reassignment s ar e conducte d eve y tw o o r  thre e year s 
t o ensur e fairnes s an d t o preven t  th e commons fro m 
degeneratin g int o privat e property .  Thi s metho d i s 
obviousl y appealin g t o a  communit y wher e th e 
collectiv e decision-makin g require d i n classi c o r 
direc t  grou p contro l  o f  th e lan d ha s becom e 
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cumbersom e o r  time-consuming ,  o r  wher e individua l 
co-owner s o f  th e commons hav e widel y differin g need s 
fo r  timber ,  cas h income ,  extr a padd y land ,  privat e 
vegetabl e gardens ,  o r  natura l  products . 
Finally ,  th e mos t  moder n innovatio n i n common 
lan d us e i s contracte d use ,  i n whic h village s tha t 
want  t o hol d ont o thei r  common lan d bu t  canno t  com e 
up wit h th e labo r  t o maintai n i t  leas e i t  out .  Thi s 
i s particularl y tru e wit h fores t  lan d i n whic h th e 
villag e lease s timbe r  right s t o a  municipa l  bod y o r  a 
forestr y fir m an d earn s a  percentag e o f  th e proceed s 
as rent . 
Most  communitie s tha t  stil l  posses s common lan d 
combin e thes e method s dependin g o n th e activity—th e 
classi c metho d fo r  gatherin g wil d plant s an d compost , 
direc t  grou p contro l  fo r  forestr y o r  large-scal e 
farming ,  divide d us e fo r  fores t  o r  garde n plots ,  an d 
contracte d us e fo r  forestry ,  quarrying ,  o r 
large-scal e farming .  I n certai n area s o f  Japan ,  th e 
classi c metho d ha s persiste d unti l  ver y 
recently—particularl y i n impoverishe d area s tha t  di d 
not  attrac t  industry ,  wher e th e common lands ,  ofte n 
substantia l  i n siz e an d ecologica l  diversity , 
provide d a  larg e shar e o f  th e loca l  livelihood .  Th e 
summary o f  managemen t  technique s give n belo w i s draw n 
fro m studie s o f  thre e suc h villages--Yamanaka , 
Hirano ,  an d Nagaike ,  locate d o n th e poo r  volcani c 
soil s nort h o f  Moun t  Fuj i  i n Yamanash i 
Prefecture—tha t  use d th e classi c metho d unti l  afte r 
Worl d War  II.[25 ]  I  hav e begu n my surve y o f  th e 
traditiona l  commons i n Japa n wit h thes e village s no t 
becaus e the y ar e typical— I  wil l  no t  kno w wha t  i s 
typica l  unti l  I  examin e th e managemen t  o f  th e commons 
i n man y othe r  villages s a s  well —but  becaus e the y ar e 
by fa r  th e mos t  carefull y studie d one s an d ca n 
therefor e serv e a s a  soli d startin g poin t  fo r  furthe r 
research ,  an d becaus e the y var y i n way s tha t  ar e 
likel y t o prov e interestin g an d significan t  i n 
buildin g hypothese s abou t  successfu l  managemen t  o f 
th e commons .  Studie s o f  Tokugaw a document s fro m thes e 
village s indicat e tha t  th e us e o f  th e commons change d 
hardl y a t  al l  betwee n th e 18t h centur y an d th e earl y 
20t h century .  Yamanaka ,  Hirano ,  an d Nagaik e posses s a 
wid e variet y o f  common lands:[26 ]  fores t  an d 
grasslands ,  larg e an d smal l  expanse s o f  commons ,  ric h 
productiv e land s an d relativel y poo r  lands .  Moreover , 
thes e village s eac h posses s som e common lan d o f  thei r 
own,  som e common lan d share d wit h on e o r  bot h o f  th e 
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others ,  an d right s o f  acces s t o th e ver y larg e 
expans e o f  lan d o n Moun t  Fuji' s  nort h slop e 
(Kitafuji )  tha t  ar e share d wit h a  tota l  o f  1 1 
villages.[27 ]  Th e village s themselve s als o vary . 
Hiran o i s ol d an d wealthy ,  nestle d agains t  verdan t 
mountains ,  hierarchla l  i n socia l  structure , 
inegalitarla n i n incom e distribution ,  crust y i n 
traditiona l  value s an d intensel y concerne d wit h 
famil y an d reputation .  Nagaik e i s a  younge r  (lat e 
Tokugawa) ,  smaller ,  poore r  offshoo t  o f  Hiran o wit h 
ver y littl e differenc e i n socia l  standin g o r  wealt h 
among differen t  households .  Yamanak a i s th e larges t 
and poores t  o f  th e three ,  locate d adjacen t  t o th e 
larges t  bu t  leas t  productiv e o f  th e commons (th e 
Kitafuj i  slope) ,  a  larg e villag e i n whic h horizonta l 
organization s know n a s kum i  ar e a t  leas t  a s importan t 
a focu s o f  loyalt y a s family .  I n additio n t o usin g 
th e ric h socia l  scienc e literatur e abou t  thes e 
villages .  I  wa s als o abl e t o intervie w oldtimer s 
whose memorie s o f  th e commons wen t  bac k t o th e 
1920s.[28 ] 
Product s o f  th e Commons 
The thre e village s relie d o n th e commons a s a 
sourc e o f  severa l  products .  Kay a i s a  gras s grow n t o 
produc e thatc h fo r  roofs .  When i t  i s  stil l  youn g i t 
i s  goo d a s hors e fodde r  an d fo r  weavin g int o 
container s fo r  charcoa l  an d othe r  househol d items . 
Afte r  i t  ha s fruite d i t  i s  goo d fo r  thatch .  Afte r 
winte r  whe n onl y th e drie d stal k (saguri )  remains ,  i t 
i s  goo d fo r  weavin g stiffe r  products ,  fo r  rack s t o 
dr y roo t  vegetables ,  an d fo r  certai n purpose s i n 
sericulture .  I n orde r  t o preven t  th e kay a fro m bein g 
cut  a t  a n immatur e stag e fo r  hors e fodder ,  villager s 
usuall y designate d a n are a wit h kay a a s "closed " 
durin g th e growin g season . 
Magusa wa s a  gras s use d a s fodde r  fo r  draf t 
animal s an d pac k horses .  combine d wit h anima l 
excremen t  i t  als o mad e excellen t  fertilizer .  Durin g 
th e growin g seaso n eac h househol d ha d t o cu t  a  fres h 
suppl y dail y fo r  it s  animals .  A t  th e en d o f  th e 
growin g seaso n a n entir e winter' s suppl y ha d t o b e 
cut ,  dried ,  an d preserve d (calle d hoshikus a o r  kaiba ) 
i n orde r  t o b e parcelle d ou t  t o th e animal s durin g 
th e winte r  months .  I n orde r  t o mak e sur e tha t  dail y 
cuttin g o f  fres h fodde r  di d no t  deplet e th e supp y 
availabl e fo r  winter ,  villager s usuall y designate d 
one are a fo r  dail y cuttin g o f  fres h gras s an d anothe r 
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are a a s a  sourc e o f  gras s t o b e drie d int o fodde r  fo r 
th e winter .  I n Hirano ,  fo r  instance ,  fres h gras s 
coul d b e cu t  ever y da y fro m a n ope n commons ,  bu t  th e 
villager s designate d anothe r  "closed "  are a fo r  winte r 
fodder .  Mos t  households ,  particularl y thos e wit h mor e 
horse s tha n usual ,  ha d t o supplemen t  thei r  shar e o f 
th e common suppl y o f  winte r  fodde r  wit h gras s 
collecte d an d drie d fro m thei r  ow n privat e holdings . 
I n Nagaike ,  th e animal s wer e allowe d t o roa m 
withi n a  certai n are a an d pastur e a t  thei r  leisure , 
but  i t  wa s mor e customar y fo r  villager s t o forbi d th e 
use o f  commons a s a  pastur e an d insis t  instea d tha t 
peopl e cu t  th e gras s an d brin g i t  t o th e horses .  I  d o 
not  kno w whethe r  thi s rul e wa s designe d t o eliminat e 
th e temptatio n fo r  a  househol d relyin g o n common 
pasturag e t o acquir e mor e animal s tha n i t  coul d cu t 
fodde r  for ,  an d thu s preven t  overgrazing .  I  wa s tol d 
tha t  villager s wante d t o supervis e wha t  horse s 
ate--i n particula r  t o mak e sur e tha t  the y di d no t  ea t 
gras s o r  plant s intende d fo r  othe r  purposes .  I n an y 
case ,  th e rol e o f  animal s i n Japanes e agricultur e wa s 
as a  preciou s for m o f  equipmen t  tha t  ha d wor k t o d o 
eac h day ,  an d no t  a s a  produc t  i n itself ,  s o ther e 
neve r  wa s an y nee d fo r  vas t  pasturag e fo r  larg e herd s 
t o fatte n u p on .  A  household' s nee d fo r  animal s wa s 
limite d b y th e amoun t  o f  lan d i t  ha d t o work .  Onl y 
durin g th e lat e 19t h an d especiall y earl y 20t h 
century ,  whe n familie s i n al l  thre e village s bega n t o 
ear n extr a incom e b y breedin g horse s an d leasin g the m 
as pac k animal s fo r  transportin g freigh t  alon g th e 
roug h mountai n road s i n th e Fuj i  area ,  di d th e 
productio n o f  animal s becom e a  lucrativ e activit y i n 
itself .  A s w e shal l  see ,  i t  place d stres s o n th e 
commons an d cause d villager s t o tighte n u p th e rules . 
Firewoo d an d charcoa l  cam e fro m tw o locations . 
Ther e wer e patche s o f  fores t  tha t  villager s coul d 
ente r  a t  an y tim e a s lon g a s the y obeye d rule s abou t 
takin g falle n woo d first ,  cuttin g onl y certai n kind s 
of  tree s an d the n onl y thos e tha t  wer e smalle r  tha n a 
certai n diameter ,  an d onl y wit h cuttin g tool s o f 
limite d strengt h (t o guarante e tha t  n o tre e o f  reall y 
substantia l  siz e coul d b e cut) .  I n addition ,  al l 
thre e village s conducte d a  join t  annua l  tre e cutting ; 
on thi s occasio n the y clearcu t  everythin g bu t  th e 
pine s an d eac h househol d i n eac h villag e go t  a n 
equal-size d stac k o f  wood . 
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Rule s Governin g Right s o f  Acces s t o th e Commons 
Differen t  village s arrive d a t  differen t 
arrangemen t  fo r  guaranteein g a n adequat e suppl y o f 
eac h o f  thes e products .  Fo r  item s tha t  wer e neede d 
regularl y an d tha t  th e commons yielde d i n abundance , 
a villag e migh t  allo w co-owner s fre e an d ope n entr y 
as lon g a s the y abide d b y certai n rule s t o mak e sur e 
tha t  a  self-sustainin g populatio n o f  matur e plant s o r 
animal s wa s lef t  behind .  T o ente r  th e commons ,  on e 
migh t  nee d t o g o t o villag e authoritie s t o obtai n a n 
entr y permit ,  carve d o n a  littl e woode n ticke t  an d 
marke d "entranc e permi t  fo r  on e person. "  Th e rule s 
woul d probabl y restric t  th e villagers '  choic e o f 
cuttin g tool s o r  th e siz e o f  th e sac k o r  containe r 
used t o collec t  plants .  Everyon e woul d b e expecte d t o 
abid e b y th e villag e headman' s instruction s abou t 
leavin g s o muc h heigh t  o n a  cu t  plan t  s o tha t  i t 
coul d regenerate ,  o r  takin g onl y a  certai n portio n o f 
a cluste r  o f  simila r  plant s t o mak e sur e th e paren t 
plan t  coul d propagat e itself ,  o r  collectin g a  certai n 
specie s onl y afte r  flowerin g an d fruiting ,  an d s o on . 
For  item s tha t  ha d t o b e lef t  undisturbe d unti l 
maturit y an d harveste d al l  a t  onc e a t  jus t  th e righ t 
time ,  o r  tha t  th e commons supplie d onl y i n adequate , 
not  abundant ,  amounts ,  villager s usuall y se t  asid e 
close d reserve s (tomeyam a o r  "close d mountains") . 
The villag e headma n woul d b e responsibl e fo r 
determinin g whe n th e tim e ha d com e t o harves t  thatc h 
or  winte r  fodde r  o r  othe r  product s an d woul d schedul e 
th e even t  (literally ,  yam a n o kuch i  ak e o r 
"mountain-mouth-opening") .  Th e rule s fo r 
mountain-openin g da y varie d wit h th e villag e an d eve n 
th e produc t  bein g collected .  I f  th e purpos e o f 
closin g of f  th e reserv e ha d bee n merel y t o assur e 
tha t  th e plant s wer e allowe d t o matur e bu t  ther e wa s 
more tha n enoug h t o g o round ,  openin g da y migh t 
simpl y mar k th e annua l  transitio n fro m a  close d 
mountai n t o a n ope n one ,  allowin g individual s an d 
household s t o ente r  a t  wil l  an d collec t  a s muc h a s 
the y wanted .  If ,  o n th e othe r  hand ,  ther e wa s a 
limite d suppl y o f  th e ite m th e reserv e migh t  b e 
declare d ope n fo r  a  limite d perio d o f  tw o o r  thre e 
day s an d household s allowe d t o sen d i n onl y on e 
able-bodie d adul t  t o collec t  onl y wha t  coul d b e cu t 
i n tha t  time .  I f  th e ite m wer e limite d i n suppl y an d 
had t o b e collecte d al l  a t  onc e i n a  massiv e effor t 
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t o preven t  spoilage ,  the n th e villager s woul d al l 
ente r  th e reserv e together ,  wor k unti l  th e jo b wa s 
done ,  an d divid e th e proceeds . 
Even amon g th e thre e village s i n thi s stud y 
ther e wa s grea t  variet y i n th e rule s applie d o n 
mountain-openin g day s fo r  harvestin g differen t 
product s fro m close d reserves .  I n Hirano ,  fo r 
instance ,  ever y househol d ha d t o sen d on e (tw o i n th e 
1910s an d 1920s )  able-bodie d adult s an d a  maximu m o f 
one hors e t o carr y wha t  wa s cu t  o n th e da y schedule d 
fo r  openin g th e close d thatc h reserve .  Hiran o wa s 
divide d int o fiv e kumi ,  an d eac h kum i  wa s assigne d t o 
a particula r  zon e withi n th e thatc h reserve.[29 ]  Th e 
kumi  change d zone s accordin g t o a  fixe d rotationa l 
sequenc e eac h yea r  t o preserv e equalit y amon g th e 
kumi .  Househol d representative s fro m eac h kum i 
gathere d i n thei r  kum i  zon e i n th e morning ,  wit h th e 
kumi  chief s standin g guar d t o mak e sur e n o on e 
starte d cuttin g prematurel y (anyon e wh o di d woul d b e 
fined) .  A t  th e soun d o f  th e grea t  templ e bell , 
everyon e starte d cutting .  On e coul d cu t  onl y i n th e 
zon e assigne d t o one' s kumi ,  bu t  coul d kee p whateve r 
one cut .  A  stron g perso n coul d cu t  a n adequat e suppl y 
i n a  da y (say ,  10-1 5 units) ,  bu t  many woul d sta y 
unti l  afte r  dar k an d eve n com e bac k th e nex t  day . 
Afte r  tw o days ,  th e mountai n woul d b e close d agai n 
and household s woul d b e require d t o donat e tw o unit s 
of  thatc h t o th e common villag e reserv e use d i n 
emergencies .  Th e punishmen t  fo r  enterin g th e thatc h 
reserv e befor e openin g da y wa s los s o f  th e righ t  t o 
cut  thatc h o r  t o receiv e a  shar e fro m th e kum i  o r  th e 
villag e fo r  tha t  year .  Thes e year s appeare d t o b e a 
judiciou s combinatio n tha t  rewarde d strengt h an d har d 
wor k bu t  tha t  s o severel y constricte d th e 
circumstance s i n whic h cuttin g wa s allowe d tha t  th e 
tota l  suppl y wa s no t  threatene d an d n o extrem e 
inequalit y amon g households ,  o r  ove r  tim e amon g kumi , 
appeared . 
The ver y sam e villag e use d differen t  rule s fo r 
collectiv e harvestin g o f  winte r  fodde r  fo r  th e 
animal s fro m anothe r  close d mountai n se t  asid e fo r 
tha t  typ e o f  grass .  A s wit h thatch ,  eac h kum i  wa s 
assigne d a  zon e accordin g t o a n annua l  rotatio n 
scheme,  an d eac h househol d ha d t o sen d on e bu t  onl y 
one adult .  On th e appointe d da y eac h representativ e 
reporte d t o th e appropriat e kum i  zon e i n th e winte r 
fodde r  commons an d waite d fo r  th e templ e bel l  a s th e 
signa l  t o begi n cutting .  However ,  thi s gras s wa s cu t 
351 
wit h larg e sickle s an d sinc e i t  woul d b e dangerou s t o 
hav e peopl e distribute d unevenl y aroun d thei r  kum i 
zon e swingin g sickle s i n al l  directions ,  th e 
individual s i n eac h kum i  line d u p togethe r  a t  on e en d 
of  thei r  zon e an d advance d t o th e othe r  and ,  whackin g 
i n ste p wit h eac h othe r  lik e a  grea t  agricultura l 
dril l  team .  Th e gras s wa s lef t  t o dr y fo r  tw o o r 
thre e day s (i t  becam e muc h lighter) ,  an d the n tw o 
representative s fro m eac h househol d entere d th e 
fodde r  commons t o ti e th e gras s u p int o bundle s o f  a n 
eve n size .  Th e hau l  fo r  eac h kum i  wa s groupe d 
togethe r  an d the n divide d evenl y int o on e cluste r  pe r 
household .  Eac h househol d wa s the n assigne d it s 
cluste r  b y lottery .  Thi s extremel y scrupulou s 
divisio n int o equa l  lot s pe r  househol d wa s don e no t 
merel y t o preven t  competitiv e cuttin g o r  t o assur e a n 
equa l  amoun t  pe r  household .  Bundle s o f  gras s varie d 
enormousl y i n qualit y accordin g t o ho w thickl y th e 
gras s gre w i n differen t  spot s an d ho w muc h extraneou s 
undesirabl e plan t  matte r  wa s included .  Th e bundle s 
wer e assigne d randoml y t o eliminat e th e ba d feeling s 
tha t  woul d resul t  otherwis e i n household s tha t 
discovere d thei r  bundle s t o b e o f  poo r  quality . 
I n Nagaike ,  th e rule s fo r  cuttin g an d divisio n 
of  thatc h an d winte r  fodde r  fro m close d reserve s wer e 
at  on e perio d th e revers e o f  thos e i n Hirano !  I n 
Nagaike ,  household s kep t  fo r  themselve s th e suppl y o f 
winte r  fodde r  t o fee d thei r  horse s tha t  the y manage d 
t o cu t  o n mountain-openin g day ,  bu t  thatc h wa s 
divide d equall y amon g th e household s afte r  cutting . 
The equa l  divisio n o f  thatc h may hav e originate d i n 
th e fairl y  egalitaria n distributio n o f  incom e amon g 
Nagaik e households ,  meanin g tha t  household s ha d 
dwelling s o f  simila r  size ,  an d therefor e simila r 
needs fo r  thatch .  Moreover ,  becaus e al l  o f  th e thatc h 
fo r  roofin g job s cam e fro m th e villag e reserve ,  ther e 
was littl e valu e i n amassin g a  privat e supply . 
Nagaik e ha d a  highl y routinize d arrangemen t  fo r 
collectin g a  common reserv e o f  thatc h t o provid e a 
new roo f  fo r  a n outbuildin g o r  bar n fo r  tw o 
household s pe r  yea r  an d a  complet e re-roofin g jo b fo r 
al l  th e building s fo r  tw o mor e household s pe r  year . 
By th e tim e thi s communal  syste m ha d provide d a  ne w 
roo f  t o al l  o f  Nagaike' s 3 8 households ,  i t  wa s tim e 
t o star t  al l  ove r  again .  I n 192 3 th e growin g 
populatio n o f  horse s i n Nagaik e wa s beginnin g t o 
creat e a  grea t  dea l  o f  competitiv e pressur e fo r 
winte r  fodde r  o n openin g day ,  s o Nagaik e switche d 
fro m th e "keep-what-you-cut "  syste m t o equa l  divisio n 
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by kum i  an d b y household ,  muc h lik e th e practic e i n 
Hirano .  (I n fact ,  ther e i s reaso n t o believ e tha t 
Hiran o ha d originall y use d th e "keep-what-you-cut " 
syste m fo r  fodde r  too ,  lik e Nagaike ,  an d tha t 
competitiv e cuttin g a s wel l  a s fea r  o f  swingin g 
sickle s ha d produce d th e chang e t o equa l  divisio n b y 
kumi  an d household. ) 
One migh t  conclud e fro m thi s brie f  sketc h o f  th e 
rule s fo r  close d reserve s i n Hiran o an d Nagaik e tha t 
th e poore r  th e villag e o r  th e mor e dependen t  o n it s 
commons,  th e mor e likel y tha t  i t  woul d se t  asid e 
close d reserve s an d develo p stricte r  rules .  However , 
a revie w o f  Yamanaka' s practice s towar d th e commons 
indicate s tha t  thi s i s no t  th e case .  Yamanak a wa s th e 
poores t  o f  th e thre e villages ,  th e leas t  endowe d wit h 
privatel y owne d land ,  th e mos t  dependen t  o n da y labo r 
and pac k horse s an d carriag e trad e t o supplemen t 
subsistenc e living ,  an d it s common land s wer e scruff y 
and disma l  compare d t o thos e o f  Hiran o an d Nagaike . 
Nonetheless ,  Yamanaka' s ow n commons combine d wit h th e 
hug h Kitafuj i  slop e tha t  i t  share d wit h 1 1 village s 
made u p i n quantit y fo r  wha t  i t  lacke d i n quality . 
Yamanaka wa s locate d immediatel y adjacen t  t o th e 
Kitafuj i  slop e an d coul d convenientl y mak e us e o f  it , 
wherea s th e othe r  village s tha t  share d i n i t  wer e 
locate d fa r  awa y an d coul d no t  easil y tak e advantag e 
of  thei r  acces s rights .  The n i n 193 9 th e Japanes e 
governmen t  expropriate d th e Kitafuj i  slope ,  an d eve n 
thoug h th e governmen t  wa s suppose d t o hono r  th e 
villages '  right s o f  access ,  th e routin e conduc t  o f 
militar y exercise s o n th e slop e damage d th e ecosyste m 
and furthe r  reduce d th e productiv e potentia l  o f  th e 
Kitafuj i  commons .  Yamanak a therefor e gre w mor e 
heavil y dependen t  o n anothe r  piec e o f  common lan d 
tha t  i t  hel d i n it s ow n right ,  an d wa s force d the n t o 
se t  asid e a  portio n o f  tha t  a s a  close d reserv e fo r 
hors e fodder .  Eve n then ,  Yamanak a di d no t  nee d t o se t 
asid e a  close d reserv e fo r  thatch .  Th e suppl y o f 
thatc h o n Kitafuj i  wa s sufficient ,  thoug h s o sparsel y 
distribute d tha t  th e hunt-and-pec k metho d require d 
te n t o fiftee n time s th e investmen t  o f  tim e tha t  wa s 
neede d i n Hiran o t o collec t  th e sam e quantity .  A  mor e 
appropriat e conclusion ,  then ,  woul d b e tha t  a s deman d 
fo r  th e product s o f  th e commons—whethe r  tha t  deman d 
reflecte d wealt h o r  poverty—approache d th e maximu m 
sustainabl e yiel d o f  th e commons ,  portion s o f  th e 
commons woul d b e se t  asid e a s reserve s an d th e rule s 
woul d b e progressivel y tightened . 
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Thus fa r  w e hav e examine d th e benefit s tha t 
villager s dre w fro m th e commons ,  bu t  equall y 
importan t  i s th e contributio n o f  labo r  t o th e 
maintenanc e o f  th e commons .  I n th e classi c typ e o f 
commons villager s di d no t  til l  th e soi l  o r  so w seeds , 
but  the y ofte n engage d i n a  systemati c progra m o f 
harvestin g an d weedin g o f  particula r  plant s i n a 
particula r  sequenc e i n orde r  t o increas e th e natura l 
productio n o f  th e plant s the y wanted .  On e ver y 
dramati c techniqu e o f  thi s sor t  wa s th e annua l 
burnin g o f  th e grasslands ,  o r  noyaki .  Originall y 
practice d o n a  smal l  scal e o n privat e holdings ,  th e 
Tokugawa villager s graduall y extende d thi s custom ; 
throug h Japa n man y o f  th e common meadowland s we e 
burne d completel y clea r  onc e a  year .  Th e burnin g 
undoubtedl y altere d th e ecosyste m drasticall y fro m 
it s previou s state ,  bu t  apparentl y th e altere d 
ecosyste m absorbe d thi s custo m o f  annua l  burning ,  an d 
common land s survive d i n spit e o f  it.[30 ]  Th e 
burnin g wa s carefull y time d i n th e earl y sprin g t o 
bur n of f  har d an d wood y grasse s an d thorn y plants , 
alon g wit h "bad "  insects ,  befor e th e shoot s o f 
desirabl e grasse s emerged .  Th e burnin g essentiall y 
converte d th e previou s season' s leftove r  drie d gras s 
and thi s season' s earl y bu t  undesirabl e grasse s int o 
a laye r  o f  ash ,  ric h desirabl e fertilize r  t o nouris h 
th e desirabl e vegetation ,  withou t  th e effor t  o f 
hand-weeding ,  manua l  composting ,  o r  manua l 
redistributio n o f  fertilizer .  Eve n thoug h th e furiou s 
wind s aroun d Mt .  Fuj i  cause d th e fir e t o rac e acros s 
th e entir e Kitafuj i  slop e i n jus t  a  coupl e o f  hours , 
somehow th e game populatio n wa s abl e t o evacuat e 
safely ,  t o retur n late r  afte r  deliciou s ne w shoot s o f 
gras s ha d appeared . 
For  collectiv e wor k t o maintai n th e commons—t o 
conduc t  th e annua l  burnin g (whic h involve d cuttin g 
nine-foo t  firebreak s ahea d o f  time ,  carefu l 
monitorin g o f  th e blaze ,  an d occasiona l  fire-fightin g 
when th e flame s jumpe d th e firebreak) ,  t o repor t  t o 
harves t  o n mountain-openin g days ,  o r  t o d o a  specifi c 
cuttin g o f  timbe r  o r  thatch—ther e wer e als o writte n 
rule s abou t  th e obligatio n o f  eac h househol d t o 
contribut e a  shar e t o thi s effort .  Account s wer e kep t 
abou t  wh o contribute d wha t  t o mak e sur e tha t  n o 
househol d evade d it s responsibilitie s unnoticed .  Onl y 
illness ,  famil y traged y o r  th e non-existenc e o f 
able-bodie d adult s whos e labo r  coul d b e spare d fro m 
routin e chore s wer e recognize d a s excuse s fo r  gettin g 
out  o f  collectiv e labor.[31 ]  I n thes e case s other s i n 
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th e unrepresente d family' s kum l  migh t  cu t  a  shar e o f 
thatc h o r  fodde r  fo r  th e missin g famil y an d th e 
account s woul d b e evene d ou t  later .  Bu t  i f  ther e wa s 
no acceptabl e excuse ,  punishmen t  wa s i n order . 
Enforcemen t  o f  Rule s 
As we hav e jus t  seen ,  village s ha d elaborat e 
rule s t o gover n bot h ope n an d close d commons .  Abuse s 
wer e possible :  takin g to o muc h o r  takin g unallowe d 
item s fro m a n ope n commons ,  enterin g a  close d commons 
befor e mountain-openin g day ,  violatin g th e stric t 
rule s o f  behavio r  o n mountain-openin g days ,  an d 
failin g t o contribut e collectiv e labor . 
One mechanis m fo r  enforcemen t  o f  th e rule s abou t 
th e commons ,  a s wel l  a s th e rule s abou t  everythin g 
else ,  wa s th e genera l  atmospher e o f  mutua l  dependenc e 
and collectiv e responsibilit y  i n th e village . 
Japanes e village s observe d a  universa l  small-tow n 
rul e tha t  everythin g wa s everybody' s business ,  s o 
everyon e understoo d tha t  a  transgressio n i n on e are a 
of  life—fro m servin g chea p te a t o buildin g a 
pretentiou s hous e t o cheatin g o n th e commons—might 
caus e damag e i n another .  T o th e exten t  tha t  th e 
forma l  syste m o f  collectiv e responsibilit y  (five-ma n 
groups )  wa s effectiv e i n a  village ,  al l  potentia l 
violator s o f  rule s kne w tha t  thos e nea r  the m ha d 
stron g incentive s t o advocat e complianc e a s a  genera l 
rul e (or ,  whe n persuasio n failed ,  t o snitc h o n one' s 
colleague s rathe r  tha n b e implicate d wit h them) .  Fo r 
most  peopl e mos t  o f  th e time ,  obedienc e t o th e rule s 
was probabl y th e pat h o f  leas t  resistance . 
But  village s di d no t  rel y entirel y o n forma l 
collectiv e responsibility ,  o r  socia l  pressur e fro m 
peer s o r  eve n th e individual' s sens e o f 
identificatio n wit h th e welfar e o f  th e communit y t o 
protec t  th e preciou s commons .  Villager s wer e no t  s o 
naiv e a s t o imagin e tha t  ther e woul d neve r  b e 
temptation s t o violat e th e commons ,  s o the y ofte n 
create d group s o f  detective s t o patro l  th e commons ! 
Thi s tas k migh t  b e assigne d t o th e youn g men' s 
associatio n o r  t o th e villag e fir e brigad e (als o 
composed o f  youn g men) ,  whic h woul d i n tur n delegat e 
th e jo b t o it s member s o n th e basi s o f  annua l 
rotation .  Th e detective s woul d patro l  th e commons o n 
horsebac k ever y da y lookin g fo r  intruders .  I n Hiran o 
th e detective s (calle d tantei )  ha d t o com e fro m 
familie s tha t  coul d spar e a  youn g man' s labo r  an d a 
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hors e fo r  a n entir e year ,  an d th e jo b wa s considere d 
one o f  th e mos t  prestigiou s an d responsibl e availabl e 
t o a  youn g man .  I n Nagaik e thes e position s (calle d 
wakash u there )  change d hand s mor e frequentl y bu t  al l 
eligibl e male s ha d t o tak e a  turn ,  s o tha t  n o famil y 
was withou t  it s ful l  labo r  suppl y fo r  ver y lon g bu t 
al l  woul d hav e t o serve .  I t  i s  extremel y interestin g 
t o not e tha t  i n Nagaike—th e smallest ,  mos t 
egalitaria n o f  th e thre e villages ,  whic h als o 
happene d t o depen d completel y o n th e commons fo r 
thatc h an d anima l  fodde r  becaus e privat e holdin g i n 
Nagaik e simpl y di d no t  produc e thes e items ,  appear s 
t o hav e ha d virtuall y n o violation s o f  th e commons b y 
Nagaik e residents .  Th e detective s ther e ha d t o dea l 
onl y wit h intruder s fro m village s o n th e othe r  sid e 
of  th e mountain . 
Most  violation s wer e handle d quietl y an d simpl y 
by th e detectives ,  wh o woul d se t  th e penalty .  I t  wa s 
considere d perfectl y appropriat e fo r  th e detective s 
t o deman d cas h an d sak e fo r  violator s an d t o us e tha t 
as thei r  ow n entertainmen t  cache .  Interestingly , 
Yamanaka ha d n o syste m o f  detective s t o patro l  it s 
commons,  althoug h i t  di d observ e th e principl e o f 
"citizen' s arrest"—anyone ,  no t  merel y a  designate d 
detective ,  coul d repor t  violations .  Yamanak a ha d n o 
close d reserv e unti l  193 9 an d fewe r  rule s t o enforc e 
on th e ope n commons .  I t  may als o hav e bee n to o poo r 
t o spar e th e labo r  o f  thos e wh o migh t  serv e a s 
detectives .  I n an y case ,  th e commons t o whic h 
Yamanaka ha d exclusiv e acces s right s (no t  th e 
Kitafuj i  slop e i t  share d wit h othe r  villages )  ha d 
been formall y registere d a s  propert y o f  a  Shint o 
shrin e durin g th e Meij i  lan d refor m (thi s wa s on e o f 
th e fe w availabl e ruse s b y whic h a  villag e coul d 
preserv e common land) ,  an d th e elder s amon g th e 
parishoner s performe d function s aki n t o patrollin g 
th e shrin e commons fo r  violators . 
Violatin g th e rule s devise d t o protec t  th e 
commons wa s on e o f  th e mos t  terribl e offense s tha t  a 
village r  coul d commi t  agains t  hi s peer s (an d tha t  wa s 
how i t  wa s viewed) ,  an d th e penaltie s wer e ver y 
serious .  Mos t  village s ha d writte n code s t o gover n 
th e commons an d thes e stipulate d specifi c  punishment s 
fo r  specifi c  violations ,  wit h a  built-i n schem e o f 
escalatin g penaltie s fo r  non-cooperation .  Anyon e 
foun d violatin g th e rule s o f  a n ope n commons o r 
illegall y enterin g a  close d commons wa s instantl y 
deprive d o f  hi s equipment ,  hi s horse ,  an d whateve r  h e 
356 
had cut .  I n orde r  t o retriev e hi s equipmen t  an d hors e 
he woul d hav e t o pa y a  fine—usuall y a  bottl e o r  tw o 
of  sake—an d apologiz e t o th e detective s wh o 
apprehende d him .  Th e contraban d harves t  wa s o f  cours e 
retaine d b y th e village .  I f  th e offens e wa s 
relativel y large ,  o r  i f  th e apolog y wa s 
unsatisfactory ,  th e hea d o f  th e culprit' s  househol d 
or  hi s kum i  o r  templ e pries t  woul d hav e t o mak e th e 
apolog y o n hi s behal f  an d offe r  a  large r  fin e i n hi s 
stead .  T o preven t  th e stai n o f  collectiv e 
responsibilit y  an d humiliatio n fro m spreadin g t o 
them ,  th e culprit' s  famil y o r  kum i  member s woul d 
exer t  powerfu l  pressur e o n hi m t o mak e adequat e 
amends.  I f  th e intrude r  wa s a  residen t  o f  anothe r 
village ,  th e leader s o f  hi s villag e woul d hav e t o 
trave l  t o th e villag e whos e commons ha d bee n violate d 
and apologize .  Ver y rarel y di d a  villag e hav e t o g o 
beyon d thes e firs t  thre e stage s o f  punishmen t  t o 
obtai n satisfaction.[32 ] 
When necessary ,  though ,  th e villag e coul d the n 
threate n t o emplo y it s mor e powerfu l  sanctions : 
ostracis m i n increasingl y sever e stages ,  followe d b y 
banishment .  Th e Japanes e ter m fo r  ostacism , 
murahachibu ,  signifie s tha t  th e villag e cut s of f  al l 
contac t  wit h th e offende r  excep t  fo r  assistanc e a t 
funeral s an d fire-fighting .  I n fact ,  i t  wa s usuall y 
employe d i n gradua l  stages ,  startin g wit h socia l 
contac t  an d onl y escalatin g t o economi c relation s i f 
th e offende r  di d no t  expres s remors e an d modif y hi s 
behavior .  Ostracis m wa s a  horribl e punishmen t  fo r  th e 
Japanes e villager ,  no t  onl y becaus e i t  cu t  hi m of f 
fro m a  highl y group-oriente d societ y an d mad e dail y 
lif e unpleasant ,  bu t  becaus e i t  actuall y deprive d th e 
village r  o f  tangibl e service s essentia l  t o dail y 
living :  villag e wate r  supplies ,  irrigatio n fo r  hi s 
ric e paddies ,  and ,  o f  course ,  acces s t o th e commons . 
A village r  o f  ordinar y mean s woul d neve r  jeopardiz e 
th e surviva l  o f  hi s househol d an d hi s family' s 
reputatio n fo r  many generation s whe n a  humbl e apolog y 
had th e powe r  t o extinguis h th e controversy ,  an d whe n 
stric t  obedienc e t o th e rule s coul d guarante e tha t 
suc h possibilitie s woul d no t  aris e i n th e firs t 
place .  Onl y familie s o f  grea t  wealt h an d pric e coul d 
affor d t o ris k ostracism—ofte n gamblin g tha t  thei r 
socia l  statu s woul d wi n the m allie s an d allo w the m t o 
defea t  th e establishe d villag e leadershi p i n a 
politica l  contes t  o r  t o seced e fro m th e villag e an d 
for m a  ne w one . 
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Complianc e an d Violation s 
I t  i s  ver y difficul t  t o ascertai n ho w wel l  th e 
rule s wer e obeyed ,  ho w wel l  th e threatene d penaltie s 
discourage d violations ,  an d ho w honestl y th e rule s 
wer e enforced ,  especiall y whe n th e offende r  wa s a 
residen t  o f  th e villag e s o th e controvers y di d no t  g o 
t o th e loca l  magistrate' s offic e t o becom e a  matte r 
of  publi c record .  Thi s i s a n issu e i n whic h thos e wh o 
hav e studie d primar y document s o n Tokugaw a village s 
and th e commons hav e no t  bee n ver y intereste d i n th e 
past ,  s o i t  i s  virtuall y impossibl e t o arriv e a t 
reliabl e generalization s abou t  al l  Tokugaw a village s 
on th e basi s o f  th e writte n record .  Moreover ,  thi s i s 
a matte r  abou t  whic h loya l  villager s the n an d no w 
woul d b e understandabl y defensiv e an d reticent ,  an d 
one i s force d t o b e skeptica l  whe n th e availabl e 
evidenc e suggest s tha t  al l  worke d well .  A t  th e ris k 
of  exaggeratin g dysfunctio n i n th e enforcemen t 
system ,  then ,  I  wil l  tak e specia l  not e belo w o f 
example s o f  violation s o f  th e commons i n thes e thre e 
village s tha t  hav e bee n s o carefull y studied.[33 ] 
I t  woul d appea r  tha t  villagers '  reluctanc e t o 
incu r  th e disfavo r  o f  thei r  peer s wa s usuall y enoug h 
t o kee p violation s o f  th e commons a t  a  manageabl e 
level--tha t  is ,  offense s b y outsider s wer e fa r  mor e 
numerou s tha n offense s b y villag e residents ,  an d al l 
offense s take n togethe r  wer e usuall y mino r  i n degre e 
and di d no t  threate n th e ecologica l  healt h o f  th e 
commons.  Moreover ,  th e villagers—certainl y villag e 
elder s an d kum i  chiefs ,  an d probabl y head s o f  al l 
households—thoroughl y understoo d th e direc t 
relationshi p betwee n th e rule s an d preservatio n o f 
th e commons .  Thes e peopl e live d wit h th e season s an d 
natura l  cycle s an d kne w thei r  commons ver y well . 
Ever y tim e I  aske d abou t  th e reaso n fo r  a  particula r 
rule ,  my informant s explaine d th e rul e i n term s o f 
environmenta l  protectio n an d fai r  treatmen t  o f  al l 
th e villagers .  Ther e wa s alway s a  sophisticate d an d 
sensibl e explanation ,  neve r  "well ,  we'v e alway s don e 
i t  tha t  way. "  Eve n i f  th e villag e elder s wer e th e 
prim e repositorie s o f  accumulate d scientifi c 
knowledg e o f  thi s sort ,  thi s informaio n circulate d 
regularl y throug h th e village .  Obedienc e t o th e rule s 
was almos t  certainl y base d o n a n appreciatio n o f  th e 
valu e o f  th e rules ,  an d no t  merel y o n complianc e t o 
avoi d penalties . 
I n thes e thre e village s take n together ,  ther e 
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has bee n onl y on e cas e i n whic h violatio n agains t  th e 
commons le d eventuall y t o ostracism .  Th e origina l 
violatio n wa s a  mino r  one—enterin g a n ope n commons 
t o cu t  fres h gras s o n a  da y tha t  th e villag e 
officiall y  declare d a  holiday—tha t  woul d hav e ha d n o 
impac t  o n th e healt h o f  th e commons an d coul d hav e 
been take n car e o f  quickl y wit h a n apology .  However , 
th e perso n wh o committe d th e violatio n wa s ver y prou d 
and argued ,  i n effect ,  tha t  th e rule s di d no t  appl y 
t o hi m becaus e h e wa s a  villag e elde r  an d forme r 
villag e chief .  Thi s claim ,  o f  course ,  wa s a  mor e 
seriou s threa t  t o th e rul e o f  la w i n th e villag e tha n 
th e ac t  itself .  Th e man refuse d t o apologize ,  h e 
rejecte d hi s relatives '  effort s a t  mediation ,  an d th e 
controvers y an d punishment s escalate d t o th e poin t 
whr e h e ha d t o trave l  t o distan t  town s t o d o al l  o f 
hi s tradin g an d marketing .  Finall y th e villag e 
deprive d hi m eve n o f  assistanc e a t  funeral s an d 
fire-fightin g services ,  i n effec t  turnin g murahachib u 
int o murajubu .  [34 ] 
Nonetheless ,  certai n violation s wer e almos t 
routine .  Fo r  instance ,  i n th e week s an d day s 
precedin g mountain-openin g days ,  impatien t  household s 
woul d occasionall y ente r  close d reserve s prematurely . 
The detective s ordinaril y  collecte d on e bottl e o f 
sak e pe r  mino r  violation ,  bu t  durin g thi s "pea k 
season "  prio r  t o openin g da y th e youn g men collecte d 
more liquo r  tha n eve n the y coul d drink ,  an d usuall y 
had t o giv e i t  away .  Similarly ,  th e detective s wer e 
youn g men wit h predictabl e weaknesses ,  an d som e 
household s intentionall y sen t  thei r  attractiv e youn g 
daughter s int o th e commons t o collec t  gras s i n 
violatio n o f  th e rule s o f  th e commons .  Th e detective s 
migh t  the n b e dispose d t o loo k th e othe r  way ,  o r  eve n 
t o ignor e repeate d offense s i n exchang e fo r  sexua l 
favors .  Excep t  fo r  thi s singl e instance ,  ther e i s n o 
evidenc e o f  detective s exploitin g thei r  positio n b y 
co-optin g bit s o f  th e commons an d concealin g thei r 
own violations ,  o r  b y terrorizin g suspecte d offender s 
agains t  th e commons i n exchang e fo r  favors .  I n 
additio n t o th e suppose d importanc e o f  doin g one' s 
dut y b y th e commons an d th e village' s well-being ,  an d 
of  bringin g credi t  t o one' s famil y an d futur e b y 
doin g th e jo b properl y (whic h include d showin g n o 
favoritism) ,  th e detective s patrolle d i n teams .  Th e 
ol d syste m o f  collectiv e responsibilit y  applie d t o 
thes e team s a s wel l  a s t o th e res t  o f  society ,  an d 
any detectiv e wh o fel t  tempte d t o violat e th e rule s 
had t o answe r  t o hi s colleague s an d ris k th e 
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possibilit y  tha t  the y woul d rathe r  tur n hi m i n tha n 
be caugh t  late r  a s co-conspirator s i n a n offense . 
Violation s o f  rule s t o protec t  th e commons woul d 
als o increas e noticeabl y i n respons e t o certai n 
specia l  circumstances .  First ,  ther e migh t  b e a  rea l 
challeng e t o th e wisdo m o f  th e villag e chief ,  in , 
say ,  settin g mountain-openin g da y to o late .  I n thi s 
instance ,  a n entir e factio n o f  disgruntle d villager s 
migh t  violat e th e rule s togethe r  i n a n ac t  o f  civi l 
disobedience ,  i n protes t  agains t  a n erro r  i n th e 
leadershi p rathe r  tha n ou t  o f  an y disrespec t  fo r  th e 
rule s t o protec t  th e commons .  On e forme r  detectiv e i n 
Hirano ,  no w a  respecte d villag e elder ,  describe d ho w 
he ha d bee n patrollin g a  close d commons on e da y an d 
came upo n no t  on e o r  tw o intruder s bu t  thirty , 
includin g som e o f  th e head s o f  leadin g households .  I t 
was no t  ye t  mountain-openin g da y bu t  the y ha d entere d 
th e commons e n mass e t o cu t  a  particula r  typ e o f  pol e 
used t o buil d trellise s t o suppor t  garde n vegetable s 
raise d o n privat e plots .  I f  the y coul d no t  cu t  th e 
pole s soo n enough ,  thei r  entir e vegetabl e cro p migh t 
be lost ,  an d the y believe d tha t  th e villag e headma n 
was incorrec t  i n settin g openin g da y late r  tha n th e 
poin t  a t  whic h th e vegetabl e crop s required . 
Outclasse d i n bot h number s an d status ,  th e detective s 
wer e unabl e t o resolv e thi s episod e quietl y an d ha d 
t o g o throug h channel s "al l  th e wa y t o th e top. "  B y 
way o f  apolog y th e thirt y offender s wer e ordere d t o 
make a  donatio n t o th e villag e schoo l  (rathe r  tha n 
givin g th e hug e quantit y o f  sak e tha t  woul d otherwis e 
be calle d fo r  t o th e fiv e detectives) . 
Second ,  sudde n change s i n th e econom y o r  th e 
suppl y o f  certai n product s tha t  increase d dependenc e 
on th e commons a s a  sourc e o f  som e particula r  ite m 
woul d increas e violations .  Thi s seem s t o hav e bee n 
th e cas e i n Yamanaka ,  whic h experience d a  fairl y 
sever e breakdow n o f  th e rule s durin g th e depressio n 
i n th e 1930s .  Almos t  al l  th e villager s kne w tha t 
almos t  al l  th e villager s wer e breakin g th e rules : 
sneakin g aroun d th e commons a t  night ,  cuttin g tree s 
tha t  wer e large r  tha n th e allowe d size ,  eve n usin g 
wood-cuttin g tool s tha t  wer e no t  permitted .  Thi s i s 
precisel y th e behavio r  tha t  coul d ge t  a  traged y o f 
th e commons started ,  bu t  tha t  di d no t  happe n i n 
Yamanaka.  Instea d o f  regardin g th e genera l  breakdow n 
of  th e rule s a s a n opportunit y t o becom e full-tim e 
free-rider s an d cas t  cautio n t o th e winds ,  th e 
violator s themselve s trie d t o exercis e 
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self-disciplin e ou t  o f  deferenc e t o th e preservatio n 
of  th e commons ,  an d stol e fro m th e commons onl y ou t 
of  desperation .  Inspector s o r  othe r  witnesse s wh o sa w 
violation s maintaine d silenc e ou t  o f  sympath y fo r  th e 
violators '  desperatio n an d ou t  o f  confidenc e tha t  th e 
proble m wa s temporar y an d coul d no t  reall y hur t  th e 
commons.  Yamanak a wa s als o fortunat e t o hav e read y 
acces s t o th e Kitafuj i  slope ,  s o whe n it s ow n commons 
was endangere d Yamanak a coul d switc h t o it s mor e 
widel y share d commons instead .  Finally ,  I  strongl y 
suspec t  tha t  th e rule s village s adopte d fo r  th e 
commons wer e ver y conservativ e an d lef t  lot s o f 
margi n fo r  error ,  s o tha t  th e violation s tha t  di d 
occu r  di d no t  ofte n pos e a  seriou s threa t  t o th e 
commons. 
Ther e i s considerabl e evidenc e tha t  wheneve r 
existin g rule s di d prov e t o b e to o lax ,  o r  wheneve r 
violation s o f  existin g rule s becam e serious , 
villager s modifie d thei r  management  technique s i n 
orde r  t o sav e th e commons .  Fo r  instance ,  whe n 
Yamanaka foun d i n 193 9 tha t  th e Kitafuj i  slop e wa s n o 
longe r  ver y productive ,  i t  converte d it s ow n 
commons—from whic h i t  ha d silentl y conspire d t o 
stea l  earlie r  tha t  decade—int o a  close d reserv e i n 
orde r  t o mak e enforcemen t  o f  th e rule s an d 
identificatio n o f  violator s muc h easier .  Similarly , 
when Hiran o an d Nagalk e discovere d tha t  competitiv e 
cuttin g eve n o n a  close d reserv e becam e a  problem , 
the y remove d th e incentive s fo r  individual s t o rac e 
agains t  eac h othe r  o n mountain-openin g da y b y 
abolishin g keep-all-you-cut ,  institutin g equa l 
distribution ,  an d assignin g th e harves t  t o household s 
by lottery ,  whic h automaticall y reduce d th e franti c 
pac e o f  cuttin g an d thu s th e tota l  quantit y cu t  i n a 
season . 
Lesson s fo r  Regulatin g Acces s t o th e Commons 
We hav e explore d th e experienc e o f  thes e thre e 
village s i n governin g acces s t o thei r  commons i n 
orde r  t o lear n abou t  regulation s tha t  wor k well .  I 
must  poin t  ou t  tha t  i n additio n thes e thre e village s 
had othe r  factors—thei r  smal l  size ,  thei r  ver y 
stron g communit y identity ,  an d a  sens e o f  mutua l 
interdependenc e tha t  wa s reinforce d b y a  forma l 
structur e o f  collectiv e responsibility—tha t  almos t 
certainl y enhance d thei r  abilit y  t o mak e an y 
regulator y schem e work .  Nonetheless ,  ther e wa s enoug h 
variet y amon g th e villages ,  amon g th e type s o f 
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commons the y possessed ,  an d i n change s i n th e loca l 
economy ove r  tim e fo r  u s t o extrac t  a  fe w suggestion s 
abou t  regulation s tha t  wor k bette r  tha n others ,  al l 
els e bein g equal .  Naturally ,  i t  i s  earl y t o 
generaliz e fro m jus t  thre e villages ,  an d hazardou s t o 
extrapolat e fro m th e commons i n a n agraria n societ y 
t o publi c good s problem s i n industria l  society ,  bu t  I 
wil l  stil l  tak e th e libert y o f  presentin g tentativ e 
conclusion s tha t  wil l  serv e a s hypothese s t o b e 
teste d an d refine d i n furthe r  studies . 
Firs t  o f  all ,  th e regulation s mus t  b e designe d 
t o hav e a n obviou s an d direc t  relationshi p t o th e 
goal  o f  preservin g th e commons .  Co-owner s o f  th e 
commons wil l  no t  obe y regulation s tha t  the y regar d a s 
frivolou s o r  arbitrary .  The y wil l  obe y regulation s 
tha t  ar e quit e clearl y base d o n 
maximum-sustainable-yiel d principles .  The y wil l 
consen t  t o bein g deprive d o f  certai n product s o f  th e 
commons i f  the y ca n b e convince d tha t  wha t  the y d o 
not  extrac t  fro m th e commons i s trul y neede d fo r  th e 
long-ter m maintenanc e o f  th e commons . 
Second ,  th e regulation s mus t  trea t  al l  co-owner s 
fairly .  Everyon e mus t  b e subjec t  t o th e rules ,  an d 
th e rule s mus t  b e devise d s o a s no t  t o giv e certai n 
peopl e a  ra w deal .  Fo r  thi s reaso n rotationa l  scheme s 
t o mov e th e goo d an d th e ba d around ,  rando m 
assignmen t  b y lottery ,  an d equa l  divisio n o f  th e 
proceed s amon g th e co-owner s may b e necessay .  Suc h 
method s als o hav e th e advantag e o f  removin g th e 
competitiv e impuls e (whic h i s ver y dangerou s whe n i t 
becomes a  rac e t o se e wh o ca n deplet e th e commons 
first )  an d thu s relievin g pressur e o n th e commons . 
Yet  lazines s i s no t  rewarde d becaus e someon e wh o 
fail s t o d o hi s shar e o f  th e wor k lose s entitlemen t 
t o a  shar e o f  th e proceed s altogether . 
Third ,  althoug h Japanes e villager s ha d a  stron g 
communit y identit y an d wer e ver y concerne d abou t 
socia l  reputatio n an d bond s wit h th e group ,  an d 
althoug h the y wer e capabl e o f  internalizin g a s a 
vita l  goa l  th e preservatio n o f  th e commons ,  eve n thi s 
most  cooperative ,  complian t  grou p o f  peopl e wer e 
vulnerabl e t o occasiona l  temptation s t o bend ,  evade , 
and violat e th e regulation s governin g th e commons . 
Thus ther e mus t  b e a  schem e o f  penalties ,  an d thes e 
must  b e enforced .  Th e rule s an d th e penaltie s mus t  b e 
aime d directl y a t  free-riding ,  an d t o mak e 
enforcemen t  possibl e the y mus t  b e designe d t o 
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distinguis h handil y betwee n goo d an d ba d behavior .  I t 
i s  harde r  t o enforc e th e rule s governin g ope n commons 
withou t  individua l  inspectio n o f  eac h user' s 
activities ,  an d a s a  resul t  a s pressur e o n th e 
commons increase s i t  ma y b e necessar y t o clos e of f 
th e commons s o tha t  an y intrude r  ca n b e instantl y 
designate d a s a  violato r  o f  th e commons . 
Finally ,  thes e village s ha d a n escalatin g scal e 
of  penaltie s tha t  bega n wit h confiscatio n o f  th e 
contraban d take n fro m th e commons—instantl y negatin g 
th e advantag e o f  violatin g th e rules--an d proceede d 
throug h gradua l  stage s o f  exclusio n fro m th e commons 
and eventuall y fro m al l  contac t  an d exchang e wit h 
othe r  co-owner s o f  th e commons .  Thi s scal e o f 
punishment s ma y see m hars h bu t  i n fac t  i t  operate d 
rathe r  gently ,  mos t  violator s confessin g an d 
apologizin g quickl y rathe r  tha n havin g t o suffe r  mor e 
sever e consequences .  Thi s graduate d schem e o f 
punishment s t o fi t  th e offens e ma y b e ver y importan t 
i n controllin g repea t  offenders :  th e desperat e kno w 
tha t  the y ma y b e forgive n thi s once ,  bu t  th e 
maliciou s kno w tha t  the y wil l  hav e th e boo k throw n a t 
them . 
I n conclusion ,  i t  i s  als o importan t  t o poin t  ou t 
tha t  th e villager s themselve s invente d th e 
regulations ,  enforce d them ,  an d mete d ou t 
punishments ,  indicatin g tha t  i t  i s  no t  necessar y fo r 
regulatio n o f  th e commons t o b e impose d coercivel y o r 
fro m th e outside .  This ,  alon g wit h th e fac t  tha t 
villager s coul d chang e thei r  ow n rule s throug h a 
proces s o f  consultatio n an d consensu s tha t  wa s 
democrati c i n for m i f  no t  alway s i n fact ,  almos t 
certainl y increase d th e legitimac y o f  th e 
regulations .  Althoug h th e Tokugaw a socia l  orde r  wa s 
ver y oppressiv e towar d individual s i t  classifie d a s 
"deviant, "  th e villag e itsel f  wa s largel y 
self-regulatin g i n thi s regard ,  an d di d no t  requir e 
interventio n b y a n autocrati c stat e t o protec t  th e 
commons.  Th e implication s fo r  democrati c processe s 
and individua l  libertie s i n societie s tha t  fac e 
tragedie s o f  th e commons ar e mixed :  th e apparentl y 
importan t  rol e o f  a  syste m o f  collectiv e 
responsibilit y  tha t  victimize s innocen t  member s o f 
group s tha t  contai n free-riders ,  an d th e abilit y  o f 
th e villag e t o impos e ostracis m t o th e poin t  wher e 
lif e i s threatened ,  ar e ominous .  Th e importanc e o f 
unifor m an d impartia l  application s o f  law ,  th e 
restrain t  exercise d befor e hars h penaltie s ar e 
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employed ,  an d th e roo m fo r  democrati c rule-makin g an d 
rule-amendin g ar e mor e assuring . 
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lan d i n non-violen t  protes t  t o preven t  thes e militar y 
operations .  Many wh o follo w th e new s i n Japa n ar e 
familia r  wit h thes e Kitafuj i  protest s agains t  th e 
SDF,  bu t  d o no t  realiz e tha t  th e caus e o f  th e 
protester s i s no t  pacifis m s o muc h a s i t  i s  th e 
traditio n o f  centuries-ol d right s o f  acces s t o 
commons.  Simila r  argument s underla y th e famou s 
farmers '  protes t  agains t  th e constructio n o f  Narit a 
Airpor t  o n a n expropriate d commons . 
[28 ]  Th e followin g description s dra w principall y o n 
th e wor k o f  Hoj o Hiroshi ,  Kamimur a Masana ,  an d th e 
interview s tha t  the y arrange d fo r  me . 
[29 ]  Kumi  ar e spatiall y  base d horizonta l 
organization s withi n a  village ,  considere d t o b e 
contemporar y survival s o f  th e Tokugaw a five-ma n 
groups .  On kumi ,  se e Joh n Embree ,  Suy e mura :  A 
Japanes e Villag e (Chicago :  Universit y o f  Chicag o 
Press ,  1939) ,  112-157 ;  an d Tadash i  Fukutake ,  Japanes e 
Rura l  Societ y (Ithaca :  Cornel l  Universit y Press , 
1972) ,  96-104 .  Th e majo r  wor k o n kum i  an d othe r 
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horizonta l  organization s i n th e traditiona l  villag e 
has bee n don e b y follower s o f  Yanagit a Kunio' s schoo l 
of  folklore ,  particularl y b y Segaw a Kiyok o an d 
Sakura i  Tokutaro . 
[30 ]  I  a m assure d b y student s o f  forestr y tha t  brie f 
brus h fire s o f  thi s sor t  tha t  d o no t  penetrat e th e 
soi l  t o bur n root s d o no t  ta x th e abilit y  o f  a 
natura l  syste m t o restor e itself . 
[31 ]  Graduall y wit h th e commercializatio n o f 
agricultur e i t  occasionall y becam e possibl e fo r  a 
househol d t o bu y it s wa y ou t  o f  thes e obligation s b y 
contributin g equipmen t  instea d o f  labor ,  o r  cas h fo r 
some neede d collectiv e purchase ,  o r  eve n t o hir e 
someone els e t o stan d in ;  o n th e othe r  hand ,  i n som e 
village s thi s wa s regarde d a s derelictio n o f  dut y an d 
th e unfai r  exploitatio n o f  economi c advantage ,  s o 
substitutio n o f  materia l  contribution s fo r  labo r  wa s 
not  allowed . 
[32 ]  I f  th e offende r  belonge d t o anothe r  village ,  th e 
villag e whos e commons wa s violate d woul d hav e t o tak e 
it s cas e t o th e loca l  magistrat e fo r  adjudication , 
and indee d w e fin d man y suc h dispute s i n Tokugaw a 
records .  Village s migh t  mak e reciproca l  claim s o f 
violation s agains t  eac h other ,  an d th e document s 
presente d an d th e decision s rendere d forme d par t  o f 
th e documentar y recor d b y whic h villager s wer e late r 
abl e t o establis h thei r  claim s t o commons i n th e 
Meij i  period . 
[33 ]  I  hav e draw n thes e example s fro m Kamimur a 
Masana' s researc h an d fro m severa l  interview s wit h 
forme r  commons detective s wh o wer e remarkabl y 
forthcomin g abou t  matter s tha t  woul d no t  ordinaril y 
be reveale d t o outsiders .  I  a m ver y gratefu l  t o 
Professo r  Hoj o Hirosh i  fo r  givin g me th e 
introduction s tha t  allowe d thes e candi d discussion s 
t o tak e place . 
[34 ]  When hi s childre n wen t  ou t  t o play ,  othe r 
childre n thre w stone s a t  them .  When th e grandfathe r 
of  th e househol d drowne d i n Lak e Yamanaka ,  n o on e 
woul d com e t o hel p recove r  th e body .  A t  th e funeral , 
rathe r  tha n helpin g carr y th e coffin ,  th e villag e 
fir e brigad e actuall y trie d t o bloc k th e pat h t o th e 
cemeter y unti l  prefectura l  polic e arrived .  The n 
finall y th e man' s hous e burne d down—i t  i s sai d tha t 
villag e official s actuall y starte d th e fir e 
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intentionally—an d n o on e cam e t o hi s assistance . 
When othe r  villager s fel t  sympath y fo r  th e man' s 
perfectl y innocen t  family ,  villag e official s pointe d 
out  tha t  havin g an y contac t  wit h a  famil y tha t  wa s 
th e targe t  o f  ostracis m woul d destro y th e 
effectivenes s o f  th e sanctio n an d mak e th e contacto r 
subjec t  t o ostracis m too .  Th e fea r  o f  spreadin g 
ostracis m wa s s o powerfu l  tha t  eve n thoug h 
prefectura l  polic e arreste d som e o f  th e onlooker s a t 
th e fir e fo r  negligenc e (standin g idl y b y wa s 
actuall y a  violatio n o f  fir e laws) ,  n o on e offere d t o 
hel p extinguis h th e fire .  Thi s episod e o f  ostracis m 
laste d 5- 6 year s an d i t  too k fou r  generation s fo r  th e 
famil y t o shak e of f  th e tain t  o f  havin g bee n 
ostracized .  Se e Kamimura ,  Sonrak u seikats u n o 
shuzoku ,  kanshi i  n o shaka i  kdzif ,  219-222 . 
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COMMENT:  THE JAPANESE EXPERIENCE WIT H SCARCITY 
Thomas R.  Co x 
San Dieg o Stat e Universit y 
When I  wa s aske d t o comment  o n thi s article ,  I 
was give n it s titl e bu t  n o subtitle .  Th e wordin g le d 
me t o fea r  tha t  we woul d b e subjecte d t o ye t  anothe r 
panegyri c contributin g t o th e myt h o f  Japa n a s a 
natio n o f  nature-lover s who ,  ove r  th e centuries ,  hav e 
carefull y protecte d an d care d fo r  th e natura l  beaut y 
and resource s o f  thei r  lan d t o a  degre e unequalle d b y 
any othe r  people .  I  a m delighte d tha t  my fear s 
prove d unfounded .  Thi s pape r  i s base d o n a n 
understandin g o f  th e socia l  an d cultura l  complexitie s 
tha t  undergir d th e approache s o f  th e Japanes e t o 
thei r  natura l  resource s an d o n carefu l  firs t  han d 
observation .  I t  deserve s ou r  attention . 
Sinc e we ar e dealin g her e wit h a n Eas t  Asia n 
subject ,  perhap s rathe r  tha n us e Garret t  Hardin' s 
"Traged y o f  th e Commons"  a s a  springboar d we shoul d 
use a n Orienta l  poin t  o f  departure .  A n ol d Korea n 
sayin g make s th e sam e poin t  a s Hardin : 
"Old-Man-Everyone' s Mountai n i s Old-Man-No-One' s 
Mountain. "  Observin g th e eroded ,  denude d 
mountainside s o f  Korea ,  mountai n land s hel d i n common 
but  strippe d bar e becaus e the y wer e n o one' s charg e 
t o protec t  an d nurture ,  on e immediatel y understand s 
bot h th e aphoris m an d Hardin' s point .  Ye t  jus t 
acros s th e Tsushim a Strai t  fro m Kore a lie s Japan , 
wher e common land s hav e bee n carefull y care d for . 
That  contras t  alon e woul d b e enoug h t o justif y ou r 
attentio n t o th e Japanes e scene . 
Unfortunately ,  I  fear ,  littl e i n th e Japanes e 
experienc e wit h common land s ca n b e transferre d t o 
th e West  t o improv e th e managemen t  o f  publi c land s 
here .  I n th e firs t  place ,  th e iria i  land s o f  Japa n 
tha t  Professo r  McKea n discusse s ar e no t  common land s 
i n th e broa d genera l  sens e i n whic h tha t  ter m i s 
frequentl y use d today ,  bu t  common land s i n th e 
technica l  sense—somethin g n o longe r  foun d i n mos t 
Wester n societies .  Japa n ha s othe r  form s o f  publi c 
and quasi-publi c ownershi p o f  lands ,  mos t  o f  whic h 
closel y paralle l  simila r  form s o f  lan d ownershi p i n 
th e West .  Th e recor d o f  managemen t  o n thes e Japanes e 
lands ,  a s o n ou r  own ,  i s mixed ;  her e th e Japanes e 
offe r  n o mode l  fo r  emulation ,  bu t  simpl y confirmatio n 
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tha t  policie s an d practice s dealin g wit h publi c land s 
ar e everywher e fraugh t  wit h difficultie s an d plague d 
by conflictin g interests . 
The chairma n o f  thi s sessio n suggeste d tha t 
perhap s th e pattern s o f  lan d managemen t  trace d b y 
Professo r  McKea n offe r  a  grassroots ,  democrati c 
alternativ e t o th e choice s we see m t o fac e i n th e 
West :  dictatio n an d coercio n fro m th e to p o r 
resourc e destructio n throug h rampan t 
self-aggrandizemen t  b y individua l  citizen s fro m 
below .  He ha s misrea d Professo r  McKean' s evidence . 
What  sh e ha s depicte d i s no t  grassroot s democracy , 
but  grassroot s oppression .  I  a m no t  sur e tha t 
coercio n fro m one' s neighbor s i s reall y preferabl e 
to ,  o r  an y les s oppressiv e than ,  coercio n b y a 
distan t  an d ofte n inefficien t  bureaucracy .  True ,  th e 
syste m seem s t o wor k i n Japan ,  wher e individualis m i s 
rigorousl y represse d fro m one' s earl y childhoo d an d 
wher e adherenc e t o th e norm s o f  th e grou p i s 
regularl y achieve d throug h a  variet y o f  direc t  an d 
indirec t  pressures .  Bu t  an y attemp t  t o transfe r 
approache s an d practice s fro m suc h a  societ y t o th e 
West  woul d b e doome d fro m th e beginning :  the y canno t 
functio n successfull y her e unles s th e socia l  contex t 
i s  transferre d too—an d I  kno w o f  n o on e wh o 
advocate s that ,  no r  anyon e wh o woul d kno w ho w t o 
brin g i t  abou t  eve n i f  th e goa l  wer e deeme d 
desirable . 
Iria i  land s hav e bee n muc h studie d i n Japan , 
but  th e question s tha t  Professo r  McKea n ask a diffe r 
fro m thos e pose d b y Japanes e scholars .  On th e on e 
hand ,  muc h o f  th e wor k i n Japa n ha s bee n tie d t o 
effort s t o fi t  Japanes e histor y int o a  Marxis t 
framework .  Th e los s o f  iria i  land s ha s bee n see n 
as centra l  i n th e ris e o f  a n exploitiv e capitalis t 
order .  On th e othe r  hand ,  iria i  land s hav e als o 
receive d muc h attentio n fro m agricultura l  economist s 
and rura l  sociologists .  Thes e scholar s hav e 
recognize d tha t  villag e Japa n ca n onl y b e understoo d 
by goin g beyon d th e ric e field s an d privat e holding s 
t o conside r  th e plac e o f  othe r  kind s o f  holdings—an d 
eve n outsid e employment—i n th e rura l  economi c an d 
socia l  order .  Neithe r  th e Marxis t  no r  th e 
non-Marxis t  group s hav e bee n muc h intereste d i n 
common land s pe r  se ;  thei r  concern s hav e bee n wit h 
humanit y (an d huma n institutions) .  Professo r 
McKean' s stud y mark s a  fres h departure . 
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I n assessin g an y wor k usin g th e case-stud y 
approach ,  th e questio n o f  ho w typica l  th e particula r 
case s selecte d ar e mus t  b e addressed .  Ther e are ,  a s 
Professo r  McKea n make s clear ,  many thousand s o f 
tract s o f  iria i  lan d i n Japan .  Inevitably ,  ther e 
ar e amon g the m man y tha t  diffe r  sharpl y fro m thos e o f 
th e thre e village s studie d b y Professo r  McKean . 
Mitsud a Hisayosh i  ha s studie d village s o f  charcoa l 
producer s i n Kyot o prefecture ;  Joh n B .  Cornel l  a 
simila r  villag e i n Okayam a prefecture .  I  hav e 
studie d potter y producin g village s i n th e mountain s 
of  Oit a an d Fukuok a prefectures .  An d Sawad a Shujir o 
has foun d that ,  simila r  thoug h Miyazak i  an d Kagoshim a 
prefecture s ar e i n many ways ,  thei r  differin g 
historica l  background s hav e molde d villag e 
landholdin g pattern s an d attitude s tha t  ar e sharpl y 
divergen t  on e fro m th e other .  Eac h o f  thes e example s 
carrie s wit h i t  a  differen t  patter n o f  iria i  use , 
and the y coul d b e multiplie d man y time s over .  N o 
smal l  sampl e coul d eve r  adequatel y conve y suc h 
diversity .  Still ,  I  believ e tha t  Professo r  McKean' s 
villages ,  take n a s a  whole ,  typif y th e vas t  majorit y 
of  iria i  tract s i n basi c ways .  The y demonstrat e 
th e we b o f  grou p control s an d coercio n tha t 
everywher e regulate s actions .  A s elsewher e i n 
Japans e society ,  thes e control s ar e largel y externa l 
t o th e individual ,  rathe r  tha n internalized . 
Moreover ,  th e tract s themselve s ar e typica l  i n tha t 
the y ar e no t  centra l  t o th e econom y o f  thei r 
villages ,  bu t  fo r  th e mos t  par t  supplementar y source s 
of  incom e o r  materials .  Fo r  nearl y al l  Japanes e 
villagers ,  ric e an d othe r  cro p lan d wa s lon g th e 
basi s o f  thei r  economi c existence ;  thi s lan d wa s i n 
al l  bu t  a  fe w case s privately ,  no t  communally ,  owned . 
Under  th e circumstances ,  I  se e n o reaso n t o quibbl e 
wit h Professo r  McKean' s choic e o f  village s t o study ; 
i n spit e o f  thei r  difference s on e fro m another ,  he r 
thre e village s reflec t  thes e widesprea d patterns . 
However ,  I  a m convince d tha t  th e protectio n o f 
th e common land s o f  thes e an d othe r  village s i n Japa n 
was mad e possibl e no t  merel y b y th e sort s o f  socia l 
contro l  tha t  Professo r  McKea n delineates ,  bu t  b y 
othe r  factor s too .  I n th e firs t  place ,  mos t  wer e 
mountainou s lands ;  o f  les s valu e an d mor e difficul t 
of  access ,  the y wer e thu s easie r  t o protec t  tha n 
lowlan d tract s woul d hav e been .  Second ,  development s 
durin g th e Tokugaw a perio d mad e thes e land s 
increasingl y marginal .  Croplan d wa s mor e an d mor e 
intensivel y use d a s technolog y advance d an d th e 
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populatio n grew .  Th e ris e o f  cities ,  th e sprea d o f  a 
money econom y int o th e hinterlands ,  an d th e adoptio n 
of  commercia l  fertilize r  wer e a  par t  o f  thes e 
changes .  Th e las t  o f  thes e dramaticall y reduce d 
pressur e o n th e commons ,  fo r  prio r  t o th e us e o f 
drie d fis h an d othe r  earl y form s o f  commercia l 
fertilize r  field s wer e generall y rejuvenate d b y 
plowin g unde r  gras s an d othe r  green s gathere d fro m 
th e iria i  lands .  Moreover ,  th e intensificatio n o f 
ric e agricultur e lef t  farmer s wit h les s tim e t o us e 
(o r  misuse )  thei r  villages '  commons .  Third ,  a s ha s 
been demonstrate d many times ,  Japanes e ten d t o tak e a 
lon g view .  One' s responsibilit y  i s  no t  onl y t o 
presen t  member s o f  hi s o r  he r  group ,  bu t  t o pas t  an d 
futur e member s a s well .  Unde r  suc h circumstances , 
ther e i s a  ver y rea l  pressur e t o pas s o n t o th e nex t 
generatio n suc h basi c possession s a s iria i  land s i n 
relativel y goo d condition .  Fourth ,  technica l 
knowledg e o f  agriculture ,  forestry ,  an d othe r  form s 
of  lan d us e wa s remarkabl y sophisticate d b y th e lat e 
Tokugawa period .  Th e equall y remarkabl e leve l  o f 
adul t  mal e literac y b y th e en d o f  th e perio d assure d 
th e sprea d o f  knowledge .  When Professo r  McKea n aske d 
villager s wh y som e particula r  polic y o r  practic e wa s 
used an d receive d a  rationa l  repl y rathe r  tha n a 
resor t  t o traditio n o r  folklore ,  sh e wa s receivin g 
confirmatio n tha t  th e grea t  sprea d o f  technica l 
knowledg e o f  lande d resource s continue s i n rura l 
Japa n today .  Finally ,  i n a  group-oriente d societ y 
suc h a s Japan ,  grou p profi t  rathe r  tha n individua l 
profi t  i s  no t  onl y hel d u p a s a  sociall y desirabl e 
goal ,  i t  i s  frequentl y th e goa l  actuall y pursued . 
Althoug h bot h Garret t  Hardi n an d individualisti c 
Korean s migh t  fin d i t  har d t o imagine ,  i n suc h a 
contex t  responsibl e collectiv e managemen t  o f  common 
land s may wel l  b e possibl e eve n withou t  som e o f  th e 
more heavy-hande d form s o f  coercio n tha t  Professo r 
McKean' s villager s resorte d t o fro m tim e t o time .  Of 
course ,  Professo r  McKea n know s al l  this ;  sh e simpl y 
emphasize s i t  les s tha n I  would . 
I n spit e o f  th e successe s i n managin g iria i 
lands ,  howeve r  the y wer e achieved ,  i t  mus t  b e note d 
tha t  Japan' s recor d i n resourc e managemen t  i s i n mos t 
othe r  regard s fa r  les s admirable .  Fores t  owners ' 
cooperatives ,  introduce d prio r  t o Worl d War  I I  an d 
expande d durin g th e occupation ,  hav e ha d ver y limite d 
success .  Fores t  smallholding s ar e frequentl y 
ill-manage d no t  onl y becaus e o f  th e failure s o f 
cooperatives ,  bu t  als o becaus e individua l  owner s ten d 
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t o loo k upo n thei r  fores t  land s a s treasur e boxe s t o 
be tappe d a t  time s o f  pressin g nee d (fo r  a  dowr y o r 
colleg e tuition ,  perhaps )  rathe r  tha n lan d t o b e 
carefull y manage d fo r  maximu m long-rang e benefit . 
Nationa l  forest s hav e bee n mismanage d too .  Alon g 
wit h othe r  fores t  lands ,  the y wer e heavil y overcu t 
durin g th e Meij i  perio d i n orde r  t o hel p spee d 
industrializatio n an d durin g Worl d War  I I  t o mee t 
increase d deman d fo r  fue l  an d othe r  product s o f  th e 
forest .  A s Professo r  McKea n show s i n connectio n wit h 
Yamanaka durin g th e 1930s ,  immediat e socia l  need s 
overrod e th e goa l  o f  responsibl e long-rang e 
management .  Othe r  problem s abound :  pollutio n o f 
stream s an d onshor e water s i s extensiv e an d remain s 
largel y uncontrolled .  Recen t  outbreak s o f 
nematode-carryin g longhor n beetle s wen t  unchecked , 
and countles s pine s wer e kille d a s a  result .  Eve n 
Japan' s admirabl e syste m o f  nationa l  parks ,  whic h 
throug h rigi d zonin g ha s manage d t o creat e park s i n 
long-lived-i n areas ,  suffer s fro m overuse ,  litter , 
and environmenta l  degradatio n fro m inappropriat e 
developments ,  commercia l  an d othe r  wise .  Clearly , 
thi s i s n o wonderlan d o f  wis e an d gentl e natur e 
lovers . 
I n conclusion ,  le t  me repea t  a  poin t  mad e b y 
Josep h Petull a a t  thi s conference :  ther e ar e grea t 
complexitie s withi n cultura l  tradition s regardin g 
nature .  Japa n i s n o exception .  I n larg e par t 
becaus e th e particula r  mi x o f  tradition s tha t  on e 
find s i n Japa n differ s i n suc h basi c way s fro m thos e 
mixe s foun d i n th e West ,  I  doub t  th e transferabilit y 
t o th e West  o f  th e syste m o f  lan d managemen t 
describe d b y Professo r  McKean .  Eve n i f  we could ,  I 
suspec t  w e migh t  no t  wan t  t o transfe r  th e Japanes e 
system :  wha t  i s achieve d i n Japa n i n term s o f  socia l 
and environmenta l  stabilit y  i s  achieve d a t  a 
tremendou s price .  I t  i s  a  societ y tha t  discourage s 
individualis m i n orde r  t o preserv e grou p strength . 
Lafcadi o Hear n delineate d th e cos t  o f  thi s approac h 
i n hi s classi c Japan :  A n Attemp t  a t  Interpretation , 
firs t  publishe d i n 1904 .  What  h e sa w the n is ,  i n 
many ways ,  stil l  tru e an d underlie s muc h o f  wha t 
Professo r  McKea n describe s i n he r  paper—wha t  I 
calle d grassroot s oppressio n a  fe w minute s ago . 
Japan' s managemen t  o f  it s  common land s i s remarkable ; 
but  unlik e Sony s an d Toyotas ,  thi s produc t  i s likel y 
t o fin d fe w buyer s abroad . 
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THE HISTORICA L ORIGIN S OF SOVIE T ENVIRONMENTALISM 
Dougla s R.  Weine r 
Columbi a Universit y 
On Novembe r  17 ,  185 6 a t  a  meetin g o f  th e Mosco w 
Agricultura l  Society ,  Andre i  Petrovic h Bogdano v 
sounde d th e cal l  t o immediat e actio n o n th e questio n 
of  th e acclimatizatio n o f  exoti c plant s an d animal s 
t o Russia .  Hi s speec h touche d o n many o f  th e 
concern s tha t  mad e acclimatizatio n s o appealin g t o 
contemporar y proponent s o f  agricultura l 
modernization .  Placin g acclimatizatio n squarel y i n 
th e traditio n o f  continuou s huma n effort s t o wres t 
eve r  greate r  bountie s fro m natur e an d affirmin g man' s 
"mora l  sovereignty "  ove r  nature ,  Bogdano v approvingl y 
quote d th e Frenc h acclimatize r  Lacepede :  "Natura l 
scienc e mus t  transfor m an d improv e th e entir e surfac e 
of  th e globe."[1 ] 
The genera l  realizatio n tha t  Russia ,  wit h it s 
archai c servil e system ,  wa s facin g a n agricultura l 
crisis ,  mad e th e nee d fo r  agricultura l  modernizatio n 
seem al l  th e mor e urgent .  Exhaustio n o f  th e soi l  an d 
th e unchecke d growt h o f  population ,  note d Bogdanov , 
wer e leadin g inexorabl y t o a  crisi s i n foo d 
productio n an d supply ;  "t o what ,  i f  no t  t o science , 
may w e tur n fo r  assistanc e i n suc h difficul t 
circumstances? "  h e asked.[2 ] 
Give n th e unlikelihoo d o f  radica l  change s i n th e 
organizatio n o f  productio n i n th e Russia n countrysid e 
as i t  appeare d i n 1856 ,  le t  alon e thei r  desirabilit y 
(thi s despit e th e prospec t  o f  th e juridica l 
emancipatio n o f  th e serfs) ,  i t  i s  no t  surprisin g tha t 
th e gentry-dominate d agricultura l  societie s expende d 
grea t  effort s i n th e searc h fo r  a  "technologica l  fix " 
as represente d b y acclimatization . 
Anothe r  motif ,  however ,  wa s intertwine d wit h 
acclimatizatio n t o mak e th e economi c organizatio n o f 
th e countr y mor e rational .  Tha t  moti f  wa s 
conservation .  Bogdano v cautione d hi s listener s tha t 
ther e i s n o ric h man wh o ca n liv e 
withou t  an y sor t  o f  fisca l  control s an d no t 
go bankrupt .  Howeve r  ric h natur e is ,  sh e 
can stil l  becom e exhauste d i f  we continu e 
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t o deplet e he r  withou t  'keepin g an y 
accounts. '  Wher e i s Steller' s se a cow ,  no w 
known onl y b y it s name ? Wher e ar e th e 
beavers ,  th e herd s o f  moos e outsid e Moscow ? 
Everythin g ha s vanished ,  route d b y man 
withou t  an y though t  fo r  th e future ,  wit h 
onl y th e goa l  o f  extractin g a s muc h a s 
possibl e fro m natur e fo r  momentar y 
profit.[3 ] 
Bogdanov' s remed y wa s t o brin g threatene d 
animal s unde r  domestication ,  acclimatizin g the m t o 
new habitat s o r  re-acclimatizin g the m t o thei r  ol d 
ones .  This ,  h e believed ,  woul d ensur e thei r 
survival--surviva l  no t  fo r  thei r  ow n sake ,  bu t  fo r 
th e sak e o f  th e economi c valu e thes e resource s 
represente d t o society.[4 ] 
Inspire d b y Frenc h tradition s i n zoology ,  i n 
particula r  th e theorie s o f  environmenta l  inductio n o f 
adaptiv e evolutionar y chang e champione d b y Lamarc k 
and Geoffrey-St.-Hilair e (fathe r  an d son) ,  a s wel l  a s 
by th e ide a tha t  science' s rightfu l  plac e wa s i n th e 
servic e o f  society ,  th e Russia n acclimatizatio n 
movement  too k hol d a t  firs t  amon g a  smal l  numbe r  o f 
academi c agronomists ,  practica l  agronomists ,  an d 
zoologist s groupe d aroun d th e Mosco w Agricultura l 
Society .  Later ,  wit h th e establishmen t  o f  th e 
Imperia l  Russia n Societ y fo r  th e Acclimatizatio n o f 
Animal s an d Plants ,  thi s movement  acquire d a n 
institutiona l  roo f  ove r  it s head .  I n it s beginnings , 
th e movement  represente d a  synthesis :  i t  strov e t o 
increas e th e economi c wealt h an d productivit y o f  th e 
natio n throug h acclimatization ,  th e domesticatio n o f 
heretofor e wil d breeds ,  an d th e creatio n o f  ne w 
varietie s (an d species ,  too ,  i t  wa s hoped )  throug h 
hybridization ,  o n th e on e hand ,  whil e i t  sough t  t o 
restrai n th e immens e an d anarchi c squande r  o f  th e 
nation' s natura l  patrimon y throug h rationa l  resourc e 
use o n th e other .  Th e two ,  i t  migh t  b e argued , 
represente d a  Russia n "gospe l  o f  efficiency. " 
Wit h time ,  however ,  th e synthesi s disintegrate d 
int o it s tw o constituen t  parts :  th e strivin g t o 
transfor m an d conque r  nature ,  an d conservation . 
Ironically ,  a s w e shal l  see ,  thes e tw o postures , 
whic h wer e onc e linke d i n cooperativ e effor t  t o 
moderniz e a  wastefu l  ser f  economy ,  cam e t o represen t 
diametricall y opposit e conception s o f  th e man-natur e 
relationshi p b y th e Sovie t  period . 
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Despit e th e thoughtfu l  remark s b y Bogdano v an d 
others,  w e mus t  mov e ahea d t o th e firs t  decad e o f  th e 
twentiet h centur y befor e w e ar e trul y entitle d t o 
spea k o f  a  conservatio n movement  i n Russia .  B y then , 
th e awesom e decimatio n o f  th e natura l  resource s o f 
th e Russia n Empir e wa s indee d difficul t  t o ignore . 
Indicativ e o f  thi s wa s th e declin e i n th e harves t  o f 
sabl e an d marte n fro m 189 6 t o 191 3 fro m 100,00 0 an d 
80,00 0 skin s t o 35,00 0 an d 30,000 ,  respectively.[5 ] 
Drive n t o complet e extinctio n a s lat e a s 187 6 wa s th e 
wil d stepp e horse ,  th e tarpan .  Many mor e species , 
includin g th e beaver ,  sable ,  Europea n biso n (bot h th e 
Caucasu s an d Centra l  Europea n races) ,  saig a antelope , 
and a  hal f  doze n specie s o f  egret s an d herons—t o 
cit e onl y a  fe w o f  a  length y list—foun d themselve s 
on th e brink . 
Industria l  expansion ,  railroad-building ,  an d th e 
chroni c land-hunge r  o f  Russia' s peasants ,  th e 
outgrowt h o f  th e deepenin g crisi s i n th e inefficien t 
communal  land-tenur e system ,  wrough t  appallin g damag e 
t o th e forests ,  especiall y i n th e Europea n par t  o f 
th e Empire .  I n th e quarte r  centur y tha t  precede d 
Worl d War  I  ther e wa s a  ne t  los s o f  2 6 millio n 
hectare s (100,00 0 sq .  mi. )  o f  privatel y owne d 
forests ,  t o sa y nothin g o f  forest s o n stat e land s o r 
of  th e villag e communes.[6 ] 
As a  consequence ,  b y th e onse t  o f  th e Firs t 
Worl d War  ther e alread y existe d i n Russi a a  voca l 
conservatio n movement ,  th e bul k o f  whos e adherent s 
and whos e leadin g light s wer e universit y professor s 
of  biology .  Th e movement  addresse d it s appeal s t o 
publi c opinio n an d th e governmen t  alike .  I n th e 
winte r  o f  1913-1914 ,  Professo r  V .  N .  Taliev' s 
conservatio n fai r  ha d criss-crosse d th e Ukraine .  A 
hos t  o f  natur e protectio n societie s ha d mad e thei r 
appearanc e bot h i n th e province s an d i n th e capitals . 
By fa r  th e mos t  importan t  o f  thes e wa s th e Permanen t 
Committe e o n Conservatio n whic h functione d unde r  th e 
aegi s o f  th e Russia n Geographica l  Society .  Unde r  th e 
auspice s o f  thi s semi-officia l  body ,  chaire d jointl y 
by th e forme r  Ministe r  o f  Agricultur e an d Councillo r 
of  Stat e A .  S .  Ermolo v an d th e botanis t  an d 
vice-presiden t  o f  th e Academ y o f  Science s Iva n 
Parfen'evic h Borodin ,  representative s o f  al l  o f  th e 
majo r  scientifi c  societie s a s wel l  a s fro m th e tsar' s 
ministrie s sa t  dow n togethe r  t o conside r  thi s ne w 
polic y frontier . 
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One of i t s f i r s t major accomplishments was the 
establ ishment by the State Duma in 1916 of the f i r s t 
s t a te game reserve, the Barguzinski zapovednik on 
the shores of Lake Baikal, to save the severely 
depleted local population of sab le. For the sable, 
the move came none too soon. Yet there was more to 
be done and i t was obvious that the creaky t s a r i st 
bureaucracy was ne i ther disposed nor equipped to 
i t . [ 7 ] 
In the pre-Revolutionary period, three qu i te 
d i ss im i lar tendencies emerged within the house of 
conservat ion. The f i r s t , associated with the names 
D. K. Solov'ev, N. F. Kashchenko, and B. M. Zhitkov, 
and exemplified by the 1916 Duma decree that 
es tab l ished the sable reserve, had a d i s t i nc t ly 
u t i l i t a r i an ethos. A d i rect cont inuat ion of 
Bogdanov's approach (indeed, Zhitkov and Kashchenko 
were students of h i s ), the concern of t h is tendency 
was the rescue, recovery, numerical maximization, and 
in t roduct ion of se lect species, such as beaver, 
moose, sable, ermine, e t c ., that had d i rect value to 
man as sources of fur, medicine, food or recreat ion. 
Proponents of t h is view divided l i f e forms into two 
ca tegor ies: useful and harmful. For the former, 
energies were directed toward creat ing "optimal" 
condi t ions for the ir numerical increase, including 
enactment of hunting l eg i s la t i on and the creat ion of 
game reserves. For the l a t t e r, a category including 
such animals as the wolf, the Siberian t i ge r, and the 
snow leopard, the only acceptable fate was 
ex t i r pa t i on. This combination of ecological 
ignorance and crass u t i l i t a r i an i sm was to reappear in 
the guise of S t a l i n i st as we sha ll l a t er see. 
The second tendency was one that viewed 
conservat ion as a cu l t u ra l, p a t r i o t i c, and, most of 
a l l , aes the t ic and e th ical endeavor. I t was fueled 
by Russian nationalism and by neo-romantic winds 
wafting across Russia from Germany, to the west. I t 
was marked bv a fi n de s iec le pessimism, a fear of a 
sooty, unfamil iar and soc ia l ly d is rupt ive 
indust r ia l i sm (be i t c a p i t a l i st or s o c i a l i s t ), and a 
yearning for a return to an e a r l i e r, more pastoral 
ex is tence. Ivan Parfen'evich Borodin, himself of old 
gentry stock, and who maintained close t i es with the 
German conservation leader Hugo von Conwentz, 
epitomized t h is current when he wrote: 
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We hav e alread y appreciate d th e 
need t o protec t  monument s o f  ou r  antiquity ; 
i t  i s  tim e no w fo r  u s t o becom e awar e tha t 
th e mos t  valuabl e o f  thes e ar e thos e 
remnant s o f  ou r  natur e i n whic h ou r 
nationa l  migh t  wa s forged—i n whic h ou r 
distan t  ancestor s live d an d worked .  T o 
los e thes e vestige s woul d b e a  crime.[8 ] 
Borodi n sough t  t o creat e vas t  nationa l  park s o n th e 
gran d scal e o f  th e America n ones ,  whic h woul d serv e 
as temple s t o natur e an d t o th e nation . 
One o f  th e mos t  compellingl y eloquen t  champion s 
of  th e aestheti c an d mora l  approac h t o conservatio n 
was anothe r  well-bor n naturalist ,  Andre i  Petrovic h 
Semenov-Tian-Shanskii .  Man ,  h e pronounced ,  wa s a 
"geologica l  parvenu "  wh o wa s "disruptin g th e harmon y 
of  nature' s picture,...tha t  grea t  tablea u whic h 
serve s a s th e inspiratio n o f  th e arts :  music , 
painting ,  sculpture ,  an d architecture."[9 ]  Andre i 
Petrovic h sough t  t o reflec t  especiall y o n th e "purel y 
aestheti c sid e o f  conservation. "  Writin g durin g th e 
blood y Civi l  War  tha t  followe d th e Bolshevi k 
revolution ,  h e believe d tha t  th e aestheti c focu s wa s 
particularl y appropriat e i n thi s "tim e o f  clamo r  o f 
materialis t  strivings, "  havin g conclude d tha t  th e 
"socialis t  idea...was ,  al l  th e same ,  (another ) 
strivin g grounde d i n bas e self-interest."[10 ] 
I n addition ,  Semenov-Tian-Shanski i  als o raise d 
th e questio n o f  man' s "mora l  obligatio n towar d 
nature, "  likenin g i t  t o "th e son' s dut y t o hi s 
mother. "  "A t  th e presen t  moment, "  h e urged ,  "a s 
burdensom e a s i t  i s  fo r  al l  o f  us ,  w e shoul d 
especiall y vigorousl y striv e t o realize...no t  onl y a 
broa d righ t  fo r  huma n being s t o liv e an d develo p i n 
al l  o f  thei r  spiritua l  variety ,  bu t  als o th e righ t 
(upo n whic h humanit y no w tramples )  o f  al l  livin g 
thing s o n Eart h t o thei r  existence!"[11 ] 
An entirel y differen t  thir d approac h wa s bein g 
develope d b y Grlgori i  Aleksandrovic h Kozhevnikov , 
professo r  o f  invertebrat e zoolog y a t  Mosco w 
Universit y an d directo r  o f  it s  Zoologica l  Museum. 
For  him ,  th e paramoun t  purpose s o f  natur e protectio n 
wer e scientifi c  an d practical ,  ye t  no t  narrowl y 
utilitarian .  B y contras t  wit h thos e o f  th e narrowl y 
utilitaria n an d aestheti c viewpoints ,  Kozhevniko v 
place d th e emphasi s neithe r  o n th e creatio n o f  game 
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reserve s (zakazniki )  suc h a s th e Barguzi n reserv e 
fo r  sable ,  no r  o f  nationa l  park s (natsional'ny e 
parkl )  bu t  o n zapovednikl ,  inviolat e an d permanen t 
reserve s o f  virgi n nature .  A s earl y a s 190 8 
Kozhevniko v maintaine d tha t  "onl y a  scientifi c  stud y 
of  natur e coul d provid e a  fir m basi s fo r  ou r 
practica l  activities, "  an d tha t  suc h stud y coul d onl y 
be conducte d i n primordial ,  undespoile d nature.[12 ] 
Kozhevniko v single d ou t  ecologica l  researc h a s th e 
singl e mos t  importan t  wor k o f  th e zapovedniki ;  thi s 
represente d a n origina l  applicatio n o f  protecte d 
territories ,  whic h up-to-the n ha d bee n use d merel y a s 
source s fo r  th e replenishmen t  o f  wildlife ,  fo r 
recreationa l  purposes ,  o r  fo r  landscap e protection . 
"We know, "  wrot e Kozhevnikov ,  "tha t  a  lak e 
has it s ow n histor y an d frequentl y we ca n 
predic t  ho w thi s histor y wil l  end....tha t 
is...tha t  th e lak e wil l  b e transforme d int o 
a marsh .  Th e compositio n o f  fauna ,  o f 
course ,  changes--par t  o f  th e populatio n 
die s out ,  par t  adapts .  T o follo w th e 
cours e o f  thi s proces s i s somethin g o f 
fantasti c interest....Ha s i t  eve r  bee n don e 
anywhere?...No !  An d wher e may i t  b e done ? 
Onl y i n absolutel y inviolabl e zapovednik i 
...ove r  a  perio d o f  tim e fa r  surpassin g th e 
lif e o f  a  singl e man."[13 ] 
Beside s actin g a s center s fo r  th e stud y o f 
biocoenose s an d thei r  successiona l  dynamics , 
includin g th e stud y o f  seasona l  event s an d change s i n 
flor a an d fauna ,  adaptation ,  mutations ,  competition , 
and natura l  selectio n overall ,  th e zapovednik i 
woul d serv e a s etalony ,  o r  standard s o f  nature . 
I n it s simplicit y th e etalo n argumen t  wa s 
remarkabl y appealing .  I t  involve d viewin g primordia l 
condition s a s th e norma l  condition s o f  nature .  I t 
presuppose d tha t  existin g biocoenose s embodie d a 
natura l  "harmony "  o r  equilibriu m an d were ,  t o a 
certai n extent ,  closed ,  self-regulator y systems . 
Consequently ,  human-induce d change s o r  disturbance s 
of  nature ,  althoug h profitabl e t o societ y u p t o a 
point ,  wer e looke d upo n b y Kozhevniko v an d hi s schoo l 
as essentiall y  pathologica l  state s whic h disrupte d 
th e natura l  equilibriu m forme d ove r  centurie s o f  th e 
adaptatio n o f  lif e form s t o eac h othe r  an d t o thei r 
abioti c environment .  T o restor e suc h disturbe d area s 
t o health ,  societ y woul d nee d a  knowledg e o f  th e 
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norma l  a s a  referenc e point .  A n inviolat e trac t  o f 
virgi n natur e woul d serv e a s tha t  referenc e point , 
or  etalon .  Throug h th e stud y o f  natura l  condition s 
withi n th e etalon ,  scientist s coul d the n determin e 
th e degre e t o whic h man ha d alread y altere d thos e 
origina l  condition s i n area s tha t  presumabl y ha d onc e 
share d th e natura l  condition s o f  th e etalon .  The y 
coul d the n postulat e ho w muc h furthe r  man coul d 
continu e t o alte r  thos e condition s withou t  triggerin g 
cataclysmi c bioti c simplification .  Thi s coul d b e 
done b y studyin g th e ke y link s i n th e foo d chains , 
identifyin g th e presume d "dominan t  species "  an d b y 
understandin g th e othe r  bioti c interrelationship s o f 
th e mode l  blocoenosis ,  o r  etalon .  Exploite d area s 
coul d b e afforeste d o r  restocke d usin g th e etalo n 
as a  mode l  (reacclimatization) .  Tha t  th e 
implication s fo r  rationa l  economi c plannin g seeme d 
gran d i s evident . 
The revolutionar y event s o f  191 7 spurre d th e 
hope s o f  Russia' s conservationists .  I n Moscow ,  i n 
August ,  a  Societ y fo r  Natur e Conservatio n wa s 
establishe d whil e i n Petrogra d fro m Octobe r  1 7 t o 2 0 
Russia' s firs t  Conferenc e o n Conservatio n wa s 
convened .  A  draf t  bil l  prepare d b y th e Geographica l 
Society' s Committe e o n Conservatio n wa s presented , 
envisionin g th e creatio n o f  a  centra l  governmenta l 
agenc y fo r  conservatio n wit h broa d power s t o 
confiscat e essentia l  land s fo r  protection .  Of  equa l 
interes t  wa s Russia' s firs t  systematically-conceive d 
pla n fo r  a  nationwid e networ k o f  zapovedniki , 
presente d b y Veniami n Petrovic h 
Semenov-Tian-Shanskii ,  Andrei' s  brother.[14 ] 
For  it s part ,  th e provisiona l  governmen t 
appeare d fa r  mor e eage r  t o suppor t  conservatio n tha n 
di d it s tsaris t  predecessor .  A  representativ e o f  th e 
Ministr y o f  Agricultur e announce d a t  th e conferenc e 
tha t  th e Ministr y wa s i n "complet e sympathy "  wit h 
conservatio n an d wa s read y t o suppor t  enactmen t  o f 
th e broa d legislatio n proposed .  I n response ,  a n 
entir e grou p o f  medica l  an d scientifi c  societie s i n 
Khar'kov ,  togethe r  wit h th e provincia l  zemstvo , 
promptl y mobilize d t o provid e th e Ministr y o f 
Agricultur e wit h a  lis t  o f  site s requirin g urgen t 
protection.[15 ] 
Amid thes e hopefu l  developments ,  however ,  wer e 
some mos t  disturbin g one s also .  Conservationist s 
wer e distresse d b y th e wanto n destructio n o f  parks , 
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gardens ,  forests ,  an d estate s b y rebelliou s peasants . 
One o f  th e mos t  "nightmaris h excesses "  cite d i n 
Priroda ,  wa s th e murde r  o f  Princ e B .  L .  Viazemski i 
and th e layin g wast e o f  hi s estat e i n Tambo v provinc e 
wit h it s virgi n steppe ,  land s whic h Viazemski i  ha d 
intende d t o bequeat h eithe r  t o th e governmen t  o r  t o a 
scientifi c  societ y a s a  zapovednik .  [16 ]  Eve n th e 
world-famou s Askania-Nova ,  wit h it s acclimatizatio n 
par k an d virgi n stepp e zapovednik ,  wa s threatene d 
by th e escalatin g demand s o f  it s  surl y worker s an d 
late r  b y th e militar y operation s o f  th e Reds ,  th e 
Whites ,  an d Makhno' s anarchis t  forces .  Indeed ,  a s 
earl y a s mid-191 7 th e situatio n ther e wa s s o perilou s 
tha t  th e Provisiona l  Governmen t  dispatche d firs t  th e 
botanis t  I .  K .  Pachoskii ,  an d late r  th e explore r  an d 
genera l  P .  K .  Kozlov ,  t o Askani a a s specia l  commissa r 
t o ensur e it s protection.[17 ] 
Nonetheless ,  th e conservationist s sa w th e 
revolutionar y event s a s openin g a  ne w er a wher e thei r 
caus e woul d b e give n seriou s consideratio n b y th e ne w 
leader s o f  th e country .  Thi s attitud e hel d tru e eve n 
afte r  th e Bolshevi k seizur e o f  power .  I n th e word s 
of  on e prominen t  conservationist ,  "th e revolutio n 
came i n unde r  a  goo d sign."[18 ]  Th e earl y action s o f 
th e ne w Bolshevi k regim e wer e indee d encouraging .  I n 
mid-Januar y 1919 ,  whil e Kolchak' s armie s wer e 
crossin g th e Ural s an d makin g wha t  appeare d t o b e th e 
decisiv e lung e a t  th e hear t  o f  Bolshevik-controlle d 
Russia ,  a n obscur e agronomis t  representin g th e loca l 
governmen t  o f  th e provinc e o f  Astrakha n wa s grante d a 
persona l  audienc e wit h Leni n an d A .  V .  Lunacharskii , 
th e Commissa r  o f  Education .  Growin g ou t  o f  thi s 
encounte r  wer e no t  onl y th e creatio n o f  th e firs t 
Sovie t  zapovednik ,  i n th e Volg a delt a sout h o f 
Astrakha n bu t  als o th e formatio n o f  a n officia l 
governmenta l  agenc y fo r  conservatio n i n th e 
Commissaria t  o f  Education' s Museu m Divisio n an d 
enactmen t  o f  th e firs t  comprehensiv e legislatio n i n 
Russi a governin g th e establishmen t  o f  protecte d 
territories—th e decre e "O n th e Preservatio n o f 
Monuments o f  Nature ,  Gardens ,  an d Parks"—o f 
Septembe r  16 ,  1921.[19 ] 
Althoug h afte r  th e Octobe r  Revolutio n 
representative s o f  th e variou s tendencie s withi n th e 
conservatio n movement  continue d t o cooperat e closel y 
wit h on e another ,  particularl y withi n suc h 
organization s a s th e Ail-Russia n Societ y fo r  th e 
Conservatio n o f  Natur e (f .  1924 )  an d th e kraeve d o r 
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local-lor e movement ,  man y conservationist s sense d 
tha t  th e ne w Sovie t  regim e woul d b e mor e receptiv e t o 
certai n argument s fo r  conservatio n tha n t o others . 
One studen t  o f  th e perio d observe d tha t  "n o previou s 
governmen t  i n histor y wa s s o openl y an d energeticall y 
i n favo r  o f  science "  a s tha t  o f  th e Sovie t  Union . 
The revolutionar y leader s o f  th e earl y Sovie t  regim e 
sa w th e natura l  science s a s th e answe r  t o bot h th e 
spiritua l  an d th e materia l  problem s o f  Russia . 
"Scienc e wa s t o the m no t  onl y th e refutatio n o f 
Russia' s age-ol d mysticis m bu t  th e ke y t o th e grea t 
wealt h o f  th e Russia n land."[20 ]  Idealis m wa s 
clearl y ou t  o f  style ;  materialis m wa s th e ne w 
religion . 
Committe d materialist s suc h a s Kozhevnikov ,  wh o 
had bee n activ e i n advancin g th e caus e o f  Darwinis m 
i n natura l  scienc e educatio n befor e th e Revolution , 
emerge d a s spokesme n fo r  th e movement ,  whil e 
aestheti c voices ,  suc h a s Borodin' s an d A .  P . 
Semenov-Tian-Shanskii's ,  fade d int o silence . 
For  it s part ,  th e regime ,  whil e toleratin g al l 
of  th e conservatio n viewpoint s durin g th e NE P perio d 
of  relativ e socia l  pluralism ,  increasingl y bega n t o 
vie w conservatio n a s a  predominantl y scientifi c 
enterpris e an d on e whic h hel d ou t  promisin g prospect s 
fo r  rationa l  resourc e us e an d economi c plannin g a s 
well .  Indication s o f  thi s include d th e creatio n o f 
th e world' s firs t  reserv e specificall y devote d t o 
bot h pur e an d applie d scienc e goal s a t  Mias s i n th e 
Ural s i n 192 1 (Il'menski i  zapovednik) ,  th e creatio n 
of  a  conservato n departmen t  i n th e Leningra d burea u 
of  GOSPLAN,  an d th e transfe r  o f  th e Educatio n 
Commissariat' s  Departmen t  o f  Conservatio n fro m th e 
Museum Divisio n t o th e Mai n Administratio n fo r 
Scientifi c  Institution s i n 1922 .  I n addition ,  an d o f 
chie f  interes t  t o u s here ,  al l  o f  th e zapovednik i 
establishe d unde r  th e aegi s o f  th e Commissaria t  o f 
Educatio n durin g th e 1920 s an d earl y 1930 s wer e 
specificall y chartere d t o functio n a s etalon y fo r 
ecologica l  research ,  makin g the m uniqu e amon g 
contemporar y system s o f  protecte d territorie s aroun d 
th e world.[21 ] 
The growin g partnershi p betwee n regim e an d 
movement  resulte d i n man y noteworth y achievements . 
By lat e 1927 ,  2 3 zapovednik i  wit h a  combine d are a 
of  abou t  on e millio n hectare s ha d bee n securel y 
established .  Si x more ,  stil l  o n shak y groun d a s a 
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consequenc e o f  interagenc y infighting ,  promise d t o 
add tw o millio n hectares.[22 ]  Twelv e mor e wer e a t 
one stag e o r  anothe r  o f  governmenta l  review ,  havin g 
been promote d b y th e Stat e Committe e o n Conservation , 
an inter-ministeria l  bod y wit h consultativ e an d 
investigativ e powers .  Finally ,  ther e wer e hundred s 
of  zakaznik i  o r  game preserves ,  whic h fulfille d th e 
objective s o f  th e mor e utilitaria n sid e o f 
conservation ,  an d hundred s mor e pamiatnik i  prirody , 
or  monument s o f  natur e (take n fro m th e Germa n 
Naturdenkmal )  whic h responde d t o aestheti c needs . 
Take n together ,  thes e territorie s ha d a  combine d are a 
of  ove r  7  millio n hectare s i n 1927.[23 ]  A  prou d 
conservatio n movement  coul d coun t  it s successe s i n 
th e population s o f  beaver ,  saiga ,  moose ,  an d egret s 
movin g awa y fro m th e brin k o f  extinction .  Budge t 
increase s fo r  th e zapovednik i  wer e additiona l 
evidenc e o f  genuin e suppor t  b y Lunacharskii ,  th e 
Educatio n Commissar ,  an d hi s colleague s fo r  th e caus e 
of  conservation .  Fro m 192 4 t o 192 8 alone ,  th e budge t 
of  th e Astrakha n zapovedni k wa s increase d fro m 95 0 
ruble s t o 27,20 0 Rbls. ,  tha t  o f  th e Caucasu s 
zapovedni k fro m 2,12 0 Rbls .  t o 74,92 0 Rbls. ,  an d fo r 
th e si x GLAVNAUKA zapovednik i  a s a  syste m fro m 
18,76 7 Rbls .  t o 188,59 6 Rbls. ,  a  tenfol d 
increase.[24 ] 
Perhap s th e mos t  excitin g developmen t  o f  thi s 
perio d wa s th e attemp t  b y Vladimi r  Vladimirovic h 
Stanchinski i  t o brin g t o lif e Kozhevnikov 1s visio n 
of  zapovednik i  a s center s o f  long-ter m stud y int o 
th e natur e o f  biocoenoses .  Professo r  Stanchinski i 
had taugh t  vertebrat e zoolog y an d ecolog y a t  th e 
provincia l  universit y a t  Smolensk .  I n th e lat e 
1920s ,  however ,  lure d b y opportunit y t o organiz e an d 
direc t  al l  researc h aime d a t  understandin g th e 
structur e an d functio n o f  th e fescue-feathe r  gras s 
biocoenosi s o f  th e Askania-Nov a stepp e zapovednik . 
he collecte d hi s brightes t  student s an d the y al l 
heade d of f  t o th e souther n Ukrainia n steppes . 
Admittedly ,  onl y a  ver y fe w zapovednik i  wer e 
trul y involve d i n thi s researc h directio n wit h an y 
degre e o f  depth .  Thi s wa s mor e a  resul t  o f  th e 
scarcit y o f  gifte d ecologist s an d o f  a  lac k o f 
clarit y abou t  th e natur e o f  ecologica l  communitie s 
tha n o f  a  failur e o f  inten t  o n th e par t  o f  th e 
Educatio n Commissaria t  o r  th e Stat e Committe e o n 
Conservation . 
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I n particular ,  th e stat e o f  th e fiel d wa s marke d 
by a n internationa l  disput e ove r  th e natur e o f  th e 
biocoenosis ,  pittin g th e Uppsal a schoo l  agains t  th e 
Zurich-Montpelier ,  an d th e Mosco w schoo l  agains t  th e 
Leningrad .  America n ecologist s als o entere d th e 
fray .  Th e centra l  question s awaitin g resolutio n wer e 
(1 )  whethe r  th e biocoenosi s ha d a n objectiv e realit y 
or  whethe r  i t  wa s simpl y a  convenien t  abstraction , 
(2 )  i f  th e former ,  wa s i t  a  supraorganismi c entit y 
tha t  coul d b e analogize d t o a n organism ,  o r  eve n a 
human communit y (a s Sovie t  "phytosociologists " 
foolishl y trie d t o do ,  t o thei r  late r  regret) ,  (3 ) 
di d i t  "impose "  a  structur e o n it s constituen t 
natura l  ra w materials ,  o r  wa s it s structur e a  resul t 
of  it s  individua l  histor y an d evolution ,  (4 )  wa s i t  a 
"closed "  o r  a n "open "  system ,  (5 )  di d i t  hav e th e 
capacity ,  onc e established ,  fo r  self-regulatio n o r 
eve n self-renewal ,  (6 )  wa s th e syste m inextricabl y 
linke d t o it s abioti c physica l  habita t  o r  di d i t 
encompas s onl y th e biota ,  an d (7 )  ho w coul d a 
methodolog y b e develope d t o answe r  th e preceding ? 
I n th e spiri t  o f  Elton ,  an d i n contras t  t o th e 
Swedes an d th e Swiss ,  wh o wer e preoccupie d wit h 
definin g biocoenose s b y th e presenc e o r  absenc e o f 
roster s o f  "dominant "  o r  "constant "  species , 
Stanchinski i  too k a s hi s poin t  o f  departur e th e 
trophi c relationship s betwee n species :  th e foo d web . 
Stanchinski i  sough t  t o answe r  th e riddl e o f  Elton' s 
pyramid ;  wh y wer e ther e s o fe w o f  th e larg e animal s 
hig h i n th e foo d chain .  H e als o sough t  t o lear n why , 
give n th e theoretica l  abilit y  o f  al l  animal s t o 
increas e geometrically ,  a  constanc y o f  th e averag e 
number s o f  individual s o f  an y give n specie s pe r  uni t 
are a coul d b e observe d i n biocoenoses . 
Stanchinskii' s  approac h t o thes e problem s represente d 
a rea l  revolutio n i n th e paradig m o f  th e biocoenosis . 
Stanchinski i  bega n b y reducin g al l  trophi c 
transaction s betwee n organism s t o thei r  common 
denominator :  energy .  Inspire d b y Vernadskii' s  wor k 
i n biogeochemistry ,  Stanchinski i  develope d a  serie s 
of  generalization s abou t  th e rol e o f  energ y transfe r 
i n biocoenose s an d i n th e biospher e a s a  whole .  Th e 
most  importan t  o f  the m were :  (1 )  tha t  th e amoun t  o f 
biomas s i n th e biospher e i s a  functio n o f  th e amoun t 
of  energ y capture d an d transforme d b y autotroph s 
(chiefl y gree n plants) ,  (2 )  tha t  ever y biocoenosi s 
and eac h specie s play s a  specifi c  energetic s rol e i n 
th e overal l  "econom y o f  nature, "  (3 )  tha t  th e amoun t 
of  energ y availabl e t o herbivore s i s alway s les s tha n 
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tha t  capture d b y vegetation ,  an d tha t  availabl e t o 
herbivore s i s alway s les s tha n tha t  capture d b y 
vegetation ,  an d tha t  availabl e t o primar y carnivore s 
i s alway s les s tha n tha t  capture d b y herbivores ,  an d 
so o n (energ y i s los t  o n eac h trophi c leve l  t o hea t 
as a  resul t  o f  metabolism—a n origina l  applicatio n o f 
th e Secon d La w o f  Thermodynamics) ,  an d (4 )  tha t  i n 
additio n t o eac h trophi c leve l  bein g th e functio n o f 
th e on e precedin g it ,  ther e existe d definit e ratio s 
of  energ y transfe r  fro m leve l  t o leve l  fo r  ever y 
biocoenosi s whos e maintenanc e wa s a  sin e qu a no n 
fo r  th e stabilit y  o f  th e system .  Thu s i t  wa s th e 
constrain t  o f  ever-diminishin g availabilit y  o f  energ y 
as on e move d u p th e trophi c ladde r  tha t  resulte d i n 
th e smalle r  aggregat e o f  biomas s o f  carnivore s 
relativ e t o biomas s aggregate s fo r  lowe r  trophi c 
levels . 
Eleve n year s befor e th e celebrate d wor k  o f  G. 
Evely n Hutchinso n an d Raymon d Lindeman ,  Stanchinski i 
worke d ou t  a  mathematica l  expressio n fo r  th e annua l 
energ y balanc e o f  a  hypothetica l  biocoenosi s base d o n 
hi s ide a o f  energ y transfer ,  and ,  togethe r  wit h hi s 
students ,  se t  abou t  quantifyin g hi s coefficient s o f 
energ y transfe r  betwee n trophi c level s (whic h we 
refe r  t o toda y a s Lindeman ,  o r  ecological , 
efficiencies )  throug h th e stud y o f  th e Askani a stepp e 
beginnin g i n 1929.[25 ] 
By 1929 ,  however ,  especiall y afte r  th e Shakht y 
affai r  an d a  wav e o f  arrest s amon g th e intelligentsi a 
whic h followed ,  eve n th e mos t  exoti c field s wer e 
beginnin g t o fee l  th e disquietin g pro d o f 
politicization .  B y th e tim e tha t  th e Firs t 
All-Russia n Congres s fo r  th e Conservatio n o f  Natur e 
convene d i n Mosco w i n Septembe r  o f  tha t  year ,  i t  wa s 
clea r  tha t  an y conservatio n positio n tha t  seeme d t o 
contradic t  th e economi c requirement s o f  th e Firs t 
Fiv e Yea r  Pla n woul d b e subjec t  t o charge s o f 
sabotage ,  o r  "wrecking. "  On e enthusiasti c member  o f 
th e Youn g Naturalis t  Organizatio n declared : 
We mus t  dissociat e ourselve s fro m tha t 
understandin g o f  conservatio n i n whic h th e 
productive...activit y o f  societ y i s place d 
i n oppositio n t o th e pla y o f  natura l 
forces ,  an d wher e conservatio n wor k reduce s 
t o shieldin g of f  thi s natura l  dynami c fro m 
th e planne d interventio n o f  man .  Suc h 
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'conservation '  canno t  fin d a  plac e i n th e 
wor k pla n o f  Sovie t  youth....Th e nake d ide a 
of  preservationis m i s organicall y alie n t o 
Sovie t  youth....[26 ] 
Ther e wer e eve n mor e extrem e partisan s o f 
developmen t  presen t  a t  th e Congres s wh o coul d no t 
understan d wh y an y parce l  o f  lan d shoul d b e withdraw n 
fro m direc t  economi c use .  Leadin g thi s factio n wer e 
th e delegate s o f  th e Commissaria t  o f  Agricultur e an d 
th e Commissaria t  o f  Foreig n Trad e (whic h controlle d 
th e fu r  trade) ,  bot h o f  whic h sough t  t o wres t  contro l 
of  th e zapovedni k syste m fro m th e Commissaria t  o f 
Educatio n wit h th e ai m o f  convertin g thes e reserve s 
int o ci e fact o zakaznik i  (gam e reserves) ,  breedin g 
stations ,  an d farm s fo r  acclimatization , 
hybridizatio n an d domestication .  Ominously ,  wit h th e 
departur e o f  Lunacharski i  a s Commissa r  o f  Educatio n 
and th e collaps e o f  th e Commissariat' s  authorit y 
afte r  1929 ,  th e Commissaria t  o f  Agriculture' s firs t 
raid--o n th e zapovednik i  o f  th e Ukrainia n SSR—was 
a tota l  success .  Askanla-Nova ,  home t o 
Stanchinskii' s  pioneerin g research ,  no w foun d itsel f 
unde r  th e jurisdictio n o f  th e Agricultur e 
Commissariat' s  Ukrainia n branc h o f  th e Leni n 
All-Unio n Agricultura l  Academy.[27 ] 
At  th e Congress ,  th e debat e o n th e futur e o f 
th e zapovednik i  focuse d o n th e theoretica l  an d 
practica l  problem s o f  th e etalo n concept .  Many 
delegate s questione d th e possibilit y  o f  viewin g th e 
ecologica l  communitie s o f  th e zapovednik i  a s intac t 
systems .  "Wher e ca n w e fin d inviolat e nature, " 
querie d on e delegate ,  "sinc e i t  ha s al l  bee n s o 
strongl y altere d b y man? "  Anothe r  wondere d ho w th e 
zapovednik i  coul d b e effectivel y cushione d fro m th e 
ecologica l  fall-ou t  o f  surroundin g region s a s thes e 
wer e subjecte d t o mor e intensiv e development : 
invasion s o f  animals ,  seekin g refug e i n th e 
zapovedniki ,  a s thei r  habitat s i n adjacen t  area s 
wer e destroyed ,  alteration s i n hydrolog y an d 
microclimate ,  th e "downstrea m effect "  i n whic h th e 
zapovedni k woul d receiv e th e waste s o f  upstrea m 
polluters ,  etc .  Thes e problem s wer e inextricabl y 
linke d wit h th e proble m o f  settin g th e are a o f  th e 
zapovedni k s o tha t  i t  encapsulate d a n entire , 
(presumably )  self-regulatin g biocoenosis .  Thus ,  wha t 
migh t  appea r  t o som e t o b e a n invasio n o f  wolve s o r 
moose coul d i n realit y reflec t  th e truncate d fashio n 
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i n whic h boundarie s wer e se t  fo r  th e reserv e failin g 
t o includ e th e seasona l  territorie s o f  wide-rangin g 
componen t  species .  Needles s t o say ,  thi s discussio n 
was playe d ou t  agains t  a  backdro p o f  complet e 
confusio n concernin g th e natur e o f  ecologica l 
communities .  Th e economi c organ s pointe d t o thi s 
confusio n withi n th e scientifi c  communit y an d t o th e 
almos t  complet e absenc e o f  practica l  application s a t 
tha t  tim e draw n fro m ecologica l  researc h a s 
justificatio n fo r  thei r  conversio n int o gam e farm s 
unde r  th e auspices ,  o f  course ,  o f  th e economi c 
organs.[28 ] 
Whil e th e 192 9 Congres s reaffirme d it s suppor t 
fo r  th e etalo n concep t  a s th e basi s fo r  zapovedni k 
work ,  thi s whol e polic y directio n becam e mor e an d 
more mire d i n contradictions .  Owin g t o agricultura l 
politics ,  th e zapovednik i  indee d wer e grossl y 
truncate d caricature s o f  self-regulatin g natura l 
systems .  Thi s i n tur n diminishe d thei r  valu e fo r 
ecologica l  research ,  o n th e on e hand ,  an d faile d t o 
provid e a  suitabl e contex t  fo r  th e protectio n o f 
componen t  species ,  o n th e other .  Thi s i n tur n le d 
some conservationist s unwillingl y t o abando n th e 
positio n tha t  th e zapovednik i  wer e inviolable ;  i t 
was necessar y t o intervene ,  the y reasoned ,  i f  onl y t o 
sav e th e rar e an d endangere d specie s o f  thes e refug e 
islands .  Thi s i n tur n necessitate d ecologica l 
guesswork ,  tryin g t o figur e ou t  ho w t o compensat e fo r 
one o r  anothe r  natura l  facto r  tha t  wa s "fence d out " 
of  th e reserve .  Man y reserve s becam e valueles s fo r 
ecologica l  study . 
By 1932 ,  Youn g Turk s i n biolog y ha d mounte d a n 
all-ou t  attac k o n zapovednik i  a s center s fo r  th e 
stud y o f  ecologica l  systems ,  allegin g tha t  th e 
adherent s fo r  th e Kozhevnikov-Stanchinskl i  vie w 
desire d 
th e preservatio n o f  natur e i n it s unchange d 
for m i n whic h w e no w fin d i t—th e permanen t 
existenc e o f  now-existin g biocoenoses.. . 
and rhetoricall y asking ,  "Wh y i s th e preservatio n o f 
existin g biocoenose s fo r  all-tim e s o important?"[29 ] 
As w e no w know ,  thi s attac k wa s a  deliberat e 
distortion .  Kozhevnikov ,  Stanchinski i  an d thei r 
follower s ha d alway s maintaine d a  stron g belie f  i n 
th e essentia l  successiona l  dynamis m o f  biocoenoses . 
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Indeed ,  nothin g coul d hav e bee n furthe r  fro m thei r 
intention s tha n freezin g a  particula r  biocoenosi s fo r 
eternit y a t  on e stag e o f  it s  maturity .  Th e objec t  o f 
study ,  afte r  all ,  wa s t o elucidat e th e mechanism s o f 
chang e i n nature ,  no t  t o thwar t  them . 
Forgin g a n allianc e wit h th e Commissaria t  o f 
Agricultur e i n it s offensiv e agains t  th e zapovednik i 
wer e suc h self-proclaime d expert s i n biologica l 
theor y a s Isa i  Israilovic h Prezent ,  hea d o f  th e 
biologica l  cabine t  i n th e Leningra d Branc h o f  th e 
Communist  Academy .  Prezent' s attemp t  t o mak e himsel f 
th e ideologica l  arbite r  o f  whethe r  particula r 
theorie s i n th e biologica l  science s wer e i n 
accordanc e wit h (hi s interpretatio n o f  )  dialectica l 
materialis m ende d i n traged y no t  onl y fo r  th e 
geneticis t  N .  I .  Vavilov ,  a s i s wel l  known ,  bu t  fo r 
Stanchinski i  a s well .  I n 1930 ,  Prezen t  wa s th e ver y 
firs t  t o denounc e Stanchinskii' s  energ y transfe r 
studie s a s bourgeoi s formalism.[30 ]  B y 193 2 h e wa s 
callin g upo n Sovie t  zoologist s t o becom e "inventors " 
and "engineers" ,  reconstructin g no t  onl y th e livin g 
organis m bu t  als o transformin g th e biocoenose s al l 
acros s th e Sovie t  Unio n int o productiv e unit s teemin g 
wit h lif e form s havin g valu e fo r  th e huma n economy . 
Thi s wa s t o becom e enshrine d th e followin g yea r  a s 
"Th e Genera l  Pla n fo r  th e Reconstructio n o f  Faun a i n 
th e U.S.S.R., "  a n earl y model ,  s o t o speak ,  o f  "Th e 
Stali n Pla n fo r  th e Grea t  Transformatio n o f 
Nature."[31 ] 
Tragically ,  Stanchinski i  an d hi s researc h becam e 
th e firs t  casualtie s o f  Prezent' s ambitiou s clim b t o 
th e to p i n Sovie t  biology .  B y th e summer  o f  1932 , 
Prezen t  an d Lysenko ,  wit h th e ai d o f  thei r  allie s i n 
th e Ukrainia n branc h o f  th e Agricultura l  Academ y o f 
Sciences ,  cam e t o Askania-Nov a an d i n th e spac e o f 
tw o week s shu t  dow n al l  o f  Stanchinskii' s  research . 
The zapovedni k wa s converte d int o th e All-Unio n 
Institut e fo r  Acclimatizatio n an d Hybridization ,  th e 
virgi n stepp e opene d t o shee p grazing .  Stanchinski i 
was soo n remove d a s th e hea d o f  th e chai r  o f 
vertebrat e zoolog y a t  Khar'ko v University ,  an d o n 
Lysenko' s order s th e already-se t  typ e fo r  hi s firs t 
in-dept h analysi s o f  energetic s i n th e stepp e 
biocoenosi s wa s destroye d a t  th e compositor's .  Ther e 
ar e n o record s fo r  hi s activitie s fro m 193 3 t o 1937 ; 
we onl y kno w tha t  fro m 193 7 unti l  hi s deat h i n 194 2 
fleein g th e advancin g Nazi s h e wa s mercifull y  allowe d 
t o direc t  scientifi c  researc h a t  th e Centra l  Fores t 
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zapovedni k nort h o f  Smolensk.[32 ] 
Stanchinski i  wa s no t  th e onl y ecologis t  t o com e 
unde r  attack .  Hi s longtim e frien d Danii l  Kashkaro v 
was upbraide d fo r  promotin g "huma n ecology. "  G.  F . 
Gauze an d S .  A .  Severtso v wer e criticize d b y Prezent , 
among others ,  fo r  having ,  lik e Stanchinskii , 
attempte d t o appl y mathematic s an d a  primitiv e 
system s analysi s i n describin g th e self-regulatio n o f 
anima l  population s i n a  biocoenosis .  G.  A . 
Kozhevnikov ,  a  gentl e agin g man ,  wa s remove d a s 
directo r  o f  Mosco w University' s Zoologica l  Museu m an d 
banishe d t o th e Primat e Acclimatizatio n Institut e i n 
Sovie t  Georgia.[33 ]  T o paraphras e Serge i  Ivanovic h 
Medvedev ,  on e o f  Stanchinskii' s  students ,  al l  thi s 
had th e effec t  o f  settin g bac k Sovie t  ecolog y b y a t 
leas t  tw o decades.[34 ] 
A secon d congress ,  th e Firs t  All-Unio n Congres s 
fo r  th e Conservatio n o f  Nature ,  convene d o n Januar y 
25,  1933 .  Her e th e battl e continue d fo r  contro l  ove r 
th e syste m o f  reserves .  S .  V .  Turshu ,  wh o 
represente d th e Commissaria t  o f  Foreig n Trad e (whic h 
had alread y successfull y raide d th e so-calle d 
"sable "  zapovednik i  i n th e Ural s an d Siberia) , 
demanded "  tha t  th e Commissaria t  o f  Educatio n b e 
strippe d o f  al l  it s  conservatio n functions .  Wit h a 
touc h o f  ridicule ,  h e accuse d th e reserve s o f  bein g 
haven s fo r  irrelevan t  academics ,  "occupyin g 
themselve s wit h whateve r  the y please—onl y no t  wit h 
work !  "[35 ] 
I n orde r  th e maintai n th e ver y existenc e o f  th e 
reserv e syste m i n th e fac e o f  th e campaig n b y th e 
economi c organization s an d b y ideologue s lik e 
Prezent ,  th e conservatio n leadershi p unwillingl y ha d 
t o mak e a  serie s o f  far-reachin g concessions . 
Organizationally ,  thi s mean t  th e transfe r  o f  th e 
zapovedni k syste m fro m th e Commissaria t  o f  Educatio n 
t o th e nomina l  Sovie t  parliament ,  VTsI K (Ail-Russia n 
Centra l  Executiv e Committee) .  Of  greate r 
consequence ,  however ,  wa s th e nee d t o g o alon g wit h 
th e tenet s o f  th e ne w Stalinis t  biology . 
Kozhevnikov' s idea s wer e roundl y denounce d b y th e 
Congres s (h e die d a t  th e Congres s on e da y befor e th e 
resolution s wer e voted) ;  it s  transaction s recor d tha t 
i t  close d 
havin g decisivel y condemne d th e principl e 
of  huma n non-interventio n i n th e cours e o f 
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natura l  processe s withi n zapovednik i  a s a 
reactionar y principl e oppose d t o th e 
dialectica l  vie w o f  nature ,  he r  laws ,  an d 
th e rol e o f  man i n nature.[36 ] 
What  replace d th e ecologica l  perspectiv e o f 
Kozhevniko v an d Stanchinski i  (whic h sa w th e 
biocoenosi s a s a  relativel y closed ,  self-regulatin g 
syste m i n a  stat e o f  equilibriu m tha t  wa s altere d bu t 
not  destroye d a s th e syste m mature d throug h 
successiona l  series )  wa s a  se t  o f  formulation s tha t 
wer e advance d unde r  th e sloga n "Th e Reconstructio n o f 
th e Faun a an d Biocoenose s o f  th e USSR. " 
It s theoretica l  underpinning s hel d tha t  natur e 
was riddle d wit h empt y holes ,  niche s goin g unuse d o r 
unfilled ,  an d tha t  th e economically-usefu l  biologica l 
productivit y o f  a  give n biotop e coul d b e almos t 
limltlessl y augmente d throug h th e increasingl y 
skillfu l  manipulatio n o f  th e bioti c components :  th e 
eliminatio n o f  predator s an d parasites ,  th e 
acclimatizatio n o f  exotic s an d othe r  "biotechnical " 
means.  A t  th e 193 3 Congress ,  a  broa d pla n fo r  th e 
widesprea d acclimatizatio n o f  dozen s o f  exoti c 
specie s wa s unveiled.[37 ]  Th e muskra t  ha d alread y 
been introduce d fro m Canad a i n 192 8 b y th e 
Commissaria t  o f  Foreig n Trade ,  no t  withou t  oppositio n 
fro m ecologists,[38 ]  bu t  now ,  ironically ,  th e ne w 
Committe e o n Zapovednik i  o f  VTsI K wa s charge d wit h 
overal l  responsibilit y  fo r  th e acclimatizatio n 
program .  Th e initia l  site s fo r  introductio n o f 
exotic s wer e t o b e th e zapovednik i  themselves.[39 ] 
Severa l  o f  th e ecologist s a t  th e 193 3 Congress , 
includin g Stanchinskii ,  Severtsov ,  an d Kozhevnikov , 
proteste d an d urge d caution .  No t  everyon e 
immediatel y accepte d th e theor y o f  ecologica l  empt y 
holes .  Stanchinski i  note d th e absenc e o f  a  soli d 
theor y o f  biocoenoses ,  whic h coul d hel p u s t o predic t 
what  trophi c an d othe r  ecologica l  tie s woul d b e 
affecte d b y th e introductio n o f  a n exotic.[40 ] 
Kozhevniko v observe d tha t  th e acclimatlze r  migh t 
selec t  individual s fro m a n unsuitabl e populatio n 
(sub-specie s unit )  an d cite d th e authorit y o f  Nikola i 
Ivanovic h Vavilo v an d othe r  soon-to-be-purge d 
geneticist s a s t o th e inabilit y  o f  animal s t o adap t 
limitlessl y t o ne w condition s o r  t o pas s alon g thes e 
individual ,  conditione d adaptation s t o thei r  progeny . 
Acclimatizatio n wa s therefor e a  matte r  o f  geneti c 
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luck ,  eve n i f  i t  coul d b e mad e saf e fo r  th e communit y 
tha t  wa s t o b e hos t  t o th e exotic.[41 ] 
Rippin g th e theor y o f  vacan t  niches ,  S .  A . 
Severtso v state d hi s objection s eve n mor e bluntly . 
"Acclimatization, "  h e insisted ,  "ultimatel y boil s 
down t o th e .. .  substitutio n o f  surrogat e species. " 
I f  w e inten d t o substitut e a n exoti c fo r  a n endemic , 
he warned ,  the n w e nee d t o kno w a  lo t  mor e abou t  th e 
ecologica l  an d economi c implication s o f  suc h a 
move.[42 ] 
Over  suc h protests ,  however ,  a  ne w wor k pla n wa s 
adopte d fo r  th e zapovednik i  beginnin g i n 1934 . 
New zapovednik i  wer e create d an d ol d one s 
redirecte d t o th e narro w objectiv e o f  abettin g th e 
increas e o f  on e o r  a  fe w targe t  species :  th e Okskii , 
Khoperskii ,  an d Kliazm a zapovednik i  wer e create d 
fo r  th e desma n (vykhukhol') ,  Voronez h fo r  th e 
beaver ,  Seve n Island s fo r  th e eider ,  etc .  I n th e 
1940 Decre e o n Zapovedniki ,  acclimatizatio n becam e 
one o f  th e chie f  task s o f  th e reserves ,  a s di d th e 
exterminatio n o f  wolve s an d certai n othe r  predators . 
Extensiv e tourism ,  whic h reache d 40,00 0 annually ,  fo r 
example ,  i n th e Caucasu s reserv e i n th e lat e 1930s , 
als o contribute d t o th e despoliatio n o f  th e system , 
as di d wholesal e utilitaria n abuse s a s pasturin g o f 
livestock ,  mining ,  timbering ,  an d illega l  hunting , 
catalogue d i n a n unpublishe d repor t  b y th e deput y 
directo r  o f  th e Zapovedni k Mai n Administratio n i n 
1940.[43 ]  Ye t  i t  wa s th e denunciatio n o f  th e 
principl e o f  inviolabilit y  o f  th e reserves ,  th e 
concession s mad e i n th e earl y 1930s ,  tha t  ha d opene d 
th e doo r  t o thes e "practica l  uses "  o f  th e reserves . 
The lamentabl e ye t  logica l  denouemen t  cam e a  mer e 
eleve n year s later ,  i n 1951 ,  wit h th e liquidatio n o f 
85% o f  th e protecte d territorie s o f  th e U.S.S.R .  an d 
thei r  distributio n t o stat e farm s an d lumberin g 
concerns.[44 ] 
The policie s o f  th e 1930 s an d 1940 s wreake d 
havo c no t  onl y i n th e reserve s bu t  i n surroundin g 
region s a s well ,  wher e many newly-introduce d form s 
swarmed.  Th e attemp t  t o nullif y  th e environmenta l 
resistanc e an d othe r  regulator y factor s tha t 
prevente d th e uninhibite d increas e o f  favore d specie s 
als o le d t o ecologica l  calamity .  Th e suppressio n o f 
natura l  selectio n pressure s o n gam e animals , 
especiall y ungulates ,  le d t o thei r  inordinat e 
increase .  A t  th e sam e time ,  becaus e th e feebl e an d 
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poorl y adapte d Individual s wer e n o longe r  culle d fro m 
th e populatio n b y th e wolve s (whic h wer e exterminate d 
i n grea t  campaigns) ,  th e geneti c loa d o f  th e dee r  an d 
moose population s als o rose ,  leadin g t o th e birt h o f 
a grea t  numbe r  o f  defectiv e individuals .  Thi s se t 
th e stag e fo r  a  collaps e o f  th e organizationa l 
structur e o f  th e ungulat e population s an d subsequen t 
huge die-offs ;  th e abnormall y hig h densitie s le d t o 
massiv e epidemic s whic h sprea d t o th e surroundin g 
livestoc k tha t  illegall y pasture d o n zapovedni k 
territory .  Fera l  dog s move d i n t o occup y th e nich e 
vacate d b y th e exterminate d wolve s ove r  immens e 
stretche s o f  Europea n Russia ,  posin g grav e healt h an d 
securit y problem s fo r  humans .  A s wit h th e Kaiba b 
Platea u episod e i n th e America n Southwest ,  th e 
ecologica l  coddlin g o f  select ,  economicall y valuabl e 
specie s le d t o a  situatio n wher e th e simplified , 
degrade d ecosyste m coul d n o longe r  suppor t  eve n a s 
many o f  th e animal s a s i t  originall y had.[45 ] 
Afte r  th e war ,  i n th e climat e o f  intens e 
internationa l  tension ,  th e secre t  polic e chie f 
Lavrenti i  Beri a bega n t o accus e th e zapovednik i 
alon g th e Sovie t  Union' s heavil y woode d border s o f 
shelterin g spie s an d anti-Sovie t  partisans .  Pressur e 
on th e zapovednik i  increase d stil l  mor e afte r  th e 
creatio n o f  a  commissio n i n th e lat e 1940s ,  heade d b y 
Beri a an d Nikit a Khrushchev ,  whic h ha d bee n charge d 
wit h findin g way s o f  increasin g lan d fo r  agricultur e 
and fo r  logging . 
Takin g hi s cu e fro m th e times ,  th e ne w directo r 
of  th e Mai n Administratio n fo r  Zapovedniki ,  A .  V . 
Malinovskii ,  a  foreste r  wit h repute d connection s t o 
Beria ,  himsel f  propose d a  pla n i n 195 0 callin g fo r 
th e liquidatio n o f  two-third s o f  th e reserve s (wit h 
85% o f  thei r  tota l  area )  an d thei r  distributio n t o 
sovkhoz y an d t o th e Ministr y fo r  th e Lumbe r 
industry .  What  wa s i n i t  fo r  hi m wa s th e elevatio n 
of  th e truncate d remainde r  fro m a  republican-leve l 
orga n t o th e statu s o f  a n All-Unio n Stat e 
Committee-- a significan t  promotion.[46 ] 
Despit e appeal s t o Stali n b y prominen t  publi c 
figures ,  includin g K .  E .  Voroshilov ,  th e liquidatio n 
went  throug h i n 1951 ,  an d i n 195 2 Statut e o n 
.Zapovednik i  codifie d th e statu s o f  th e survivin g 
reserve s a s experimenta l  agricultura l  stations .  Of 
128 reserve s wit h 12. 5 millio n hectare s (0.56 % o f  th e 
territor y o f  th e USSR) ,  onl y 4 0 remained ,  wit h 
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1,465,00 0 ha .  o r  0.06 % o f  th e USSR' s tota l  area . 
The suppressio n o f  communit y ecology ,  massive , 
unthought-ou t  acclimatization ,  an d th e liquidatio n o f 
th e reserv e syste m itself—suc h wa s th e theoretica l 
and practica l  legac y hande d dow n t o th e scientist s 
who i n th e mid-1950s ,  afte r  Stalin' s death ,  trie d t o 
resuscitat e bot h conservatio n an d ecolog y afte r  a 
twenty-yea r  nightmare . 
Epilogu e 
Under  it s broadminde d directo r  V .  N .  Sukachev , 
th e Academ y o f  Sciences '  Forestr y Institut e ha d 
sheltere d ecologica l  researc h fro m th e depredation s 
of  Lysenk o an d Prezent ,  an d ha d eve n trie d t o 
resurrec t  th e energetic s approac h initiate d b y 
Stanchinskii .  No w Sukache v an d th e Academ y offere d 
th e Academ y a s a  have n fo r  thos e conservationist s wh o 
wer e dismisse d fro m th e liquidate d zapovedniki .  A 
Commissio n o n Conservatio n wa s create d t o lobb y fo r 
th e restoratio n o f  th e reserves ,  an d afte r  year s o f 
slo w progres s th e reserve s no w numbe r  13 0 wit h a n 
are a o f  10,000,00 0 ha. ,  les s tha n i n 1950.[47 ]  On e 
featur e o f  th e Academy' s campaig n i n th e 1950 s wa s t o 
make reserve s onc e agai n inviolabl e center s fo r  th e 
stud y o f  ecologica l  processe s a s wel l  a s t o serv e a s 
representativ e etalons .  A  195 8 Academ y plan ,  base d 
on th e principl e "Fro m eac h bioti c zone— a 
representativ e parce l  o f  nature "  provide d a  detaile d 
lis t  o f  suc h site s an d wa s widel y discussed.[48 ] 
However ,  b y th e 1970s ,  th e inadequac y o f  thi s 
approac h becam e evident ,  ironically ,  despit e it s 
officia l  re-adoptio n b y th e USSR' s leadin g 
conservatio n agencie s (th e USSR Ministr y o f 
Agriculture' s Mai n Administratio n o n Conservation , 
Huntin g an d Reserve s an d th e RSFSR Mai n 
Administratio n o n Huntin g an d Reserves )  an d it s 
adoptio n b y th e Internationa l  Unio n fo r  th e 
Conservatio n o f  Nature ,  th e Internationa l  Biospher e 
Reserve s Progra m an d othe r  agencies . 
One proble m i s tha t  th e goa l  o f  preservin g 
ecosystem s i n a n inviolabl e stat e i s i n potentia l 
conflic t  wit h anothe r  hallowe d conservatio n 
objective :  th e preservatio n o f  th e world' s specie s 
gene pool .  Le t  u s suppos e tha t  th e territor y o f  a 
rar e anima l  o r  plan t  ha s bee n reduce d t o a  ver y smal l 
area ,  an d tha t  thi s i s declare d a  zapovednik ,  an d 
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le t  u s suppos e agai n tha t  th e boundarie s o f  thi s 
zapovedni k ar e properl y draw n s o a s t o includ e a 
relativel y self-regulatin g ecologica l  community .  I f 
a regim e o f  inviolabilit y  i s  maintaine d there , 
however ,  th e natura l  successiona l  dynamic s wil l 
procee d unimpeded .  Ther e i s no w th e chanc e tha t  thi s 
natura l  proces s wil l  resul t  i n th e eliminatio n o f 
some specie s fro m th e communit y a s i t  matures .  Le t 
us suppos e agai n tha t  ou r  rar e specie s i s on e o f  th e 
unluck y one s slate d fo r  natura l  extinctio n a s th e 
communit y mature s int o a  ne w sere .  We ar e the n face d 
wit h th e unenviabl e choic e o f  "freezing "  th e 
successiona l  phas e t o sav e th e specie s (thereb y 
interferin g wit h th e self-regulatin g activit y o f  th e 
system )  o r  allowin g th e natura l  processe s t o ru n 
thei r  cours e an d sustainin g a  los s t o th e world' s 
gene pool .  Sovie t  ecologist s ar e currentl y facin g 
suc h a  difficul t  dilemm a i n th e tin y remainin g 
parcel s o f  virgi n steppe . 
Yet  anothe r  proble m ha s t o d o wit h th e fac t  tha t 
i t  i s  mor e an d mor e difficul t  t o fin d representative , 
"primordial "  ecosystems ,  a s mor e an d mor e o f  th e 
landscap e ha s becom e profoundl y altere d b y man . 
Thes e considerations ,  plu s th e realizatio n tha t  th e 
overal l  degradatio n o f  th e biospher e cast s a  seriou s 
pal l  ove r  ou r  abilit y  t o pursu e economi c an d eve n 
physiologica l  activitie s i n th e foreseeabl e future , 
has le d t o th e developmen t  o f  ne w principle s t o 
gover n th e establishmen t  o f  protecte d territories . 
Thes e principles ,  originall y se t  ou t  b y th e 
biologist s Felik s Robertovic h Shtil'mar k an d Nikola i 
Fedorovic h Reimers ,  includ e th e following:[49 ] 
1.  Th e syste m o f  protecte d territorie s ar e 
not  land s take n OUT o f  th e nationa l 
economy,  a s the y ha d bee n define d u p unti l 
now,  bu t  ar e a  distinc t  branc h o f  th e 
economy ,  it s stabilizin g sector ,  enablin g 
th e res t  o f  th e econom y t o surviv e an d 
grow . 
2.  Instea d o f  sitin g zapovednik i  s o tha t 
eac h biogeographica l  regio n i s represente d 
by onl y on e (o r  a  few )  reserves ,  the y 
shoul d b e site d t o provid e enoug h natur e i n 
th e prope r  area s t o ensur e n o breakdow n o f 
th e socio-ecologica l  equilibrium ,  tha t  is , 
tha t  balanc e betwee n economi c activit y an d 
ecologica l  complexit y tha t  allow s a  maximu m 
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exploitabl e biologica l  productivit y t o b e 
SUSTAINED. 
3.  Thi s "biologica l  productivity "  mus t  b e 
interprete d no t  onl y a s th e satisfactio n o f 
human economi c need s an d wants ,  bu t  o f 
aestheti c need s an d wants .  Th e culturall y 
conditione d characte r  o f  bot h make s the m 
difficul t  t o measure . 
4.  N o ONE principle ,  b e i t  zapovednik i 
as etalony ,  a s acclimatizatio n bases ,  a s 
recreationa l  areas ,  o r  a s refuge s fo r  th e 
preservatio n o f  rar e species ,  shoul d eve r 
agai n b e hegemonisticall y allowe d t o defin e 
th e structur e an d functio n o f  th e entir e 
reserv e system .  Moreover ,  on e territor y 
shoul d no t  hav e t o d o th e wor k o f  tw o o r 
three .  A  reserv e fo r  th e stud y o f 
ecologica l  dynamic s shoul d no t  hav e t o 
accommodat e tourism ,  o r  serv e th e goa l  o f 
preservin g a  rar e lif e form ,  o r  satisf y an y 
othe r  potentiall y  conflictin g objective . 
5.  Instead ,  ther e shoul d b e a  pluralis m o f 
function s fo r  protecte d territories ,  wit h 
appropriat e area s se t  asid e fo r  th e 
fulfillmen t  o f  eac h function .  Thi s wil l 
entai l  a  re-thinkin g o f  th e syste m o f 
classifyin g protecte d territories . 
Thi s lon g overdu e reorderin g o f  conservatio n 
strateg y i n th e USSR wil l  apparentl y hav e t o wai t  ou t 
th e Brezhne v er a fo r  it s  implementation .  Perhap s hi s 
successor s wil l  se e mor e i n conservatio n tha n a n 
opportunit y t o publis h oversiz e an d gaud y Re d Book s 
(t o impres s th e West  an d t o creat e a n aur a o f 
up-to-dateness) . 
Conclusio n 
We hav e see n tha t  a t  th e tim e o f  th e Revolutio n 
ther e existe d a  movement  i n Russi a fo r  th e 
conservatio n o f  nature .  It s adherent s hel d varie d 
belief s abou t  wh y th e protectio n o f  natur e wa s a n 
importan t  cause .  Among thes e wa s tha t  natur e shoul d 
be conserve d fo r  aestheti c reason s (a s a  sourc e o f 
beauty ,  leisure ,  patriotism ,  an d a s a n indirec t  mean s 
of  expressin g fea r  o f  modern ,  industria l  society) , 
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fo r  utilitaria n reason s (t o preserv e th e basi c stoc k 
of  fur-bearers ,  gam e animals ,  etc.) i  an d finally ,  fo r 
scientifi c  reasons .  Th e mos t  importan t  scientifi c 
reaso n wa s a  desir e t o preserv e natura l  communities , 
or  biocoenoses ,  i n thei r  uncorrupte d stat e i n orde r 
t o stud y thei r  structure ,  a s wel l  a s t o conduc t 
biologica l  observation s generally .  Inviolat e 
biocoenose s woul d als o serv e a s etalon s o r 
standard s agains t  whic h change s i n onc e simila r 
parcel s o f  land ,  bu t  no w subjec t  t o economi c 
activity ,  coul d b e measured .  Etalon s wer e 
projecte d t o serv e a s model s fo r  th e futur e 
rehabilitatio n o f  thei r  degraded , 
economically-exploite d analogues . 
I n th e Sovie t  perio d thi s materialis t  o r 
scientifi c  approac h t o conservatio n graduall y becam e 
dominant ,  i n larg e par t  owin g t o th e prevailin g 
politica l  cultur e o f  NEP.  A  sympatheti c governmen t 
establishe d zapovednik i  tha t  wer e uniqu e i n thei r 
function s a s center s o f  biocoenoti c researc h an d a s 
etalons .  Thes e condition s provide d a  favorabl e 
contex t  fo r  suc h pathbreakin g wor k a s tha t  don e b y V . 
V.  Stanchinski i  i n trophi c dynamics . 
By th e year s o f  th e Grea t  Brea k an d th e Firs t 
Fiv e Yea r  Plan ,  however ,  thi s approac h wa s subjecte d 
t o searin g attack s b y a  variet y o f  critics .  On e 
grou p o f  critic s wa s base d i n th e Commissariat s o f 
Foreig n Trad e an d especiall y Agriculture .  Thes e 
agencie s sough t  t o tak e ove r  th e networ k o f 
zapovednik i  fro m th e Commissaria t  o f  Educatio n an d 
tur n the m towar d thei r  narrowl y utilitaria n ends . 
Anothe r  grou p o f  critic s trie d t o demonstrat e tha t 
th e "ecological "  poin t  o f  vie w wa s ou t  o f  ste p wit h a 
dialectica l  vie w o f  natur e an d wit h th e whol e 
voluntaris t  etho s o f  th e er a o f  th e Fiv e Yea r  Plan s 
generally .  Althoug h som e person s opportunisticall y 
invoke d Marxis t  philosoph y intentionall y t o discredi t 
conservatio n an d communit y ecolog y fo r  reason s o f 
cras s ambition ,  a s di d I .  I .  Prezent ,  ther e wer e 
other s wh o honestl y believe d tha t  ther e wa s a  genuin e 
clas h o f  worl d views .  Ther e i s considerabl e trut h i n 
that . 
On th e on e hand ,  th e ecologist s tende d t o vie w 
natur e a s organize d int o discrete ,  self-regulator y 
communitie s (biocoenoses ,  o r  later ,  ecosystems) , 
maintaine d i n a  stat e o f  equilibrium .  Man ,  fo r  them , 
was a  disruptive ,  pathologica l  agen t  wh o ha d someho w 
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steppe d outsid e th e matri x o f  nature' s harmony .  Hi s 
continua l  threat s t o disrup t  equilibri a i n natur e ha d 
t o b e countered ,  no t  leas t  o f  al l  fo r  hi s ow n good . 
Althoug h Stalinis t  biologists ,  ironically ,  als o 
saw man a s standin g outsid e o f  nature ,  the y di d no t 
vie w nature ,  however ,  a s compose d o f  system s i n 
delicat e balance .  Rather ,  natur e wa s merel y a 
collectio n o f  existin g an d potentia l  ra w material s t o 
be use d o r  rearrange d a s man sa w fit .  Th e jeremiad s 
of  th e ecologist s wer e variousl y interprete d a s 
faint-hearte d o r  maliciou s bourgeoi s effort s t o 
obstruc t  th e self-realizatio n o f  man throug h hi s 
transformatio n o f  nature . 
Thi s clas h o f  worl d view s i s onl y on e o f  a 
constellatio n o f  reason s tha t  explai n th e suppressio n 
of  researc h i n communit y ecolog y i n th e zapovednik i 
and it s substitutio n b y unsystematic ,  unscientifi c 
acclimatizatio n schemes .  Fo r  on e thing , 
acclimatizatio n wa s a  continuou s traditio n i n Russi a 
wit h root s goin g bac k t o th e 1850s .  Some o f  Russia' s 
most  eminen t  zoologist s i n th e 1930 s wer e student s o f 
A.  P .  Bogdanov ,  o r  wer e affecte d b y hi s teachings , 
and thei r  continue d adherenc e t o th e environmentalis t 
theorie s o f  heredit y o f  Lamarc k an d o f  E .  an d I . 
Geoffrey-St.-Hilair e predispose d the m t o suppor t  th e 
acclimatizatio n o f  exotic s wit h a t  leas t  som e 
enthusiasm .  Fo r  another ,  acclimatizatio n 
represented ,  a s i n th e 1850s ,  a  "technologica l  fix " 
fo r  Stalinis t  agricultur e i n th e perio d followin g 
collectivization .  I f  peasant s ha d t o b e organize d 
int o collectiv e farm s fo r  politica l  reasons ,  th e 
onl y mean s o f  raisin g agricultura l  productivit y 
remaine d throug h technologica l  improvements . 
Acclimatizatio n thu s advertise d itsel f  a s a  potentia l 
economi c miracl e an d wa s readil y seize d upo n b y a 
regim e eage r  fo r  quic k successes . 
Ther e wer e othe r  politica l  factor s tha t  cu t  th e 
groun d ou t  fro m unde r  th e conservation-oriente d 
ecologists .  Th e fal l  o f  Lunacharski i  fro m powe r  i n 
th e Commissaria t  o f  Educatio n an d th e Commissariat' s 
simultaneou s los s o f  powe r  an d authorit y i n th e 
government--fo r  reason s othe r  tha n conservatio n 
policies—certainl y deprive d th e conservatio n 
movement  o f  a  powerfu l  an d committe d protector . 
Lunacharskii' s  fal l  wa s indicativ e o f  othe r 
development s a s wel l  whic h bode d poorl y fo r  th e 
scientifi c  approac h t o conservation .  Lunacharski i 
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epitomize d th e attitud e s o prevalen t  befor e th e Fiv e 
Year  Plan s tha t  a  genuinel y scientifi c  world-vie w wa s 
not  onl y compatibl e wit h Marxis m bu t  wa s a  sin e qu a 
non fo r  th e late r  developmen t  o f  a  socialis T 
consciousness .  (A s Davi d Joravsk y point s out , 
however ,  ther e wa s no t  alway s agreemen t  a s t o whethe r 
scienc e /o r  nature /  wa s inherentl y dialectica l  o r 
indee d whethe r  i t  neede d t o be) .  Thi s vie w o f 
scienc e a s undispute d (i f  a t  times ,  unwilling )  all y 
of  th e propagatio n o f  th e Marxia n world-vie w wa s 
rejecte d b y th e earl y 1930s .  I t  wa s replace d b y a 
vie w whic h divide d scienc e int o tw o camps : 
"bourgeois "  an d "socialist. "  Communit y ecology ,  i n 
grea t  par t  owin g t o th e effort s o f  I .  I .  Prezent , 
somehow becam e relegate d t o th e "bourgeois "  categor y 
(muc h a s wa s classica l  genetic s a  fe w shor t  year s 
later) . 
For  thei r  part ,  th e ecologlst s an d 
conservationist s wer e unabl e t o demonstrat e 
significan t  practica l  benefit s arisin g fro m thei r 
researc h i n zapovednik i  t o a  regim e whic h wa s no w 
officiall y  deridin g "scienc e fo r  science' s sake. " 
Onl y a  fe w zapovednik i  actuall y ha d begu n researc h 
int o communit y ecology ;  mos t  wer e stil l  mire d i n th e 
tediou s wor k o f  inventoryin g thei r  faun a an d flora . 
What  recommendation s ther e wer e fro m th e 
conservation-oriente d ecologist s smacke d o f 
technocrati c presumptiveness ,  especiall y whe n the y 
involve d oppositio n t o suc h sacre d cow s o f  th e Fiv e 
Year  Plan s a s plantin g monoculture s ove r  hug e area s 
i n stat e farm s (sovkhozy )  an d constructin g a 
networ k o f  hydroelectri c dams o n th e Volg a an d othe r 
rivers.[50 ] 
I n th e lan d o f  th e Grea t  Transformatio n o f 
Nature ,  wher e childre n wer e taugh t  i n biolog y clas s 
tha t  ther e wer e n o limit s t o biologica l  productivit y 
i n natur e o r  t o nature' s successfu l  manipulatio n b y 
humans ther e wa s n o plac e ' r a  Kozhevniko v o r  a 
Stanchinskii .  Th e triump h o f  th e vie w o f  a n 
endlessl y malleabl e an d plasti c nature ,  a s muc h a 
resul t  o f  change s i n Sovie t  politica l  cultur e a s ha d 
been th e triump h o f  th e scientific-ecologica l  vie w 
befor e it ,  ha d repercussion s tha t  ar e stil l  bein g 
fel t  i n Sovie t  scienc e an d conservatio n today . 
For  conservationists ,  th e nee d t o struggl e ove r 
lon g decade s t o uphol d o r  restor e th e principl e o f 
th e inviolabilit y  o f  th e zapovednik i  a s etalon y 
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had th e effec t  o f  freezin g th e conceptua l  developmen t 
concernin g th e classification ,  structure ,  an d 
functio n o f  Sovie t  protecte d territories ,  an d delaye d 
th e appearanc e o f  necessar y theoretica l  modification s 
unti l  th e pas t  fe w years .  Thes e modification s wil l 
tak e o n mor e importanc e i n th e decade s ahead ,  a s th e 
model  o f  th e ecosyste m a s a  closed ,  self-regulatin g 
"island-system "  i n natur e grow s increasingl y 
tarnishe d amon g professiona l  ecologists ,  whic h shoul d 
lea d t o th e Sovie t  abandonmen t  o f  th e zapovedni k 
as etalo n i n favo r  o f  other ,  mor e usefu l  criteria . 
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Malinovskii ,  "Zapovednik i  Sovetskog o Soiuza. " 
Dostizhenii a nauk i  i _ peredovog o opyt a y_ sel '  sko m 
khoziaistve ,  1953 ,  no .  7 . 
[45 ]  A  brillian t  treatmen t  o f  thi s proble m i s foun d 
i n Konstanti n Pavlovic h Filonov' s doctora l  study , 
"Dinamik a chislennost i  kopytnyk h zhivotnyk h i 
zapovednost' "  i n sborni k Obkhotovedeni e Moscow , 
1977 .  Th e proble m o f  commercia l  loggin g an d o f 
selectiv e cuttin g designe d t o "improv e o n nature "  i n 
th e zapovednik i  i s  abl y treate d b y A .  M. 
Krasnitski i  i n "  "Lesokhoziaistvenny e tendentsi i  v 
zapovednikakh. "  Okhot a i _ okhotnich' e khoziaistvo , 
1974 ,  no .  1 1 an d i n othe r  essays . 
[46 ]  Se e not e 44 . 
[47 ]  Nikola i  Fedorovlc h Reimer s an d Felik s 
Robertovic h Shtll'mark ,  Osob o okhraniaemy e prirodny e 
territori i  Moscow ,  1978 .  p .  40 . 
[48 ]  E .  M.  Lavrenk o et .  al .  "Perspektivny i  pla n 
geografichesko i  set i  zapovedniko v v  SSSR. "  (proekt ) 
Biulleten '  :0khran a prirod y _i  zapovedno e del o v_ SSSR, 
1958 ,  vyp .  3 ^  Moscow . 
[49 ]  Reimer s an d Shtil'mark ,  op .  ci t 
[50 ]  Of  interes t  her e ar e a  serie s o f  article s i n 
Okhran a prirod y whic h appeare d i n 1930 ,  writte n b y 
N.  N .  Pod"iapol'skii ,  A .  A .  Teodorovich ,  an d other s 
opposin g collectivizatio n o n th e ground s tha t  th e 
monocultura l  expanse s tha t  woul d accompan y 
collectivizatio n wer e ecologicall y unsound .  The y 
especiall y feare d tha t  suc h a  homogeneou s landscap e 
woul d promot e th e disappearanc e o f  natura l 
pest-contro l  mechanisms . 
Als o o f  interes t  ar e th e attack s mad e b y A .  P . 
Semenov-Tian-Shanski i  i n 193 2 an d 193 3 agains t  thos e 
sacre d cow s o f  socialis t  construction ,  th e enormou s 
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hydroelectri c project s o n th e Volg a an d othe r  rivers . 
Give n th e times ,  Semenov-Tian-Shanskii' s  brashnes s i s 
somethin g t o b e marvelle d at .  Se e hi s remark s a s 
reporte d i n "Vsesoiuznai a faunisticheskai a 
konferentsiia. "  op .  ci t  an d Akademii a nauk . 
Noiabrskai a sessii a 193 3 g .  Trudy .  (Problem y 
Volgo-Kaspii) .  Leningrad ,  1934 .  vol .  2 .  pp .  223-224 . 
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NATURE'S REVENGE: THE SOVIET DEBATE OVER NATURE AND 
SOCIETY, 1 9 6 0 - 1 9 79 
Kristia n Gerner ,  Universit y o f  Lund ,  Swede n 
Lar s J .  Lundgren ,  Swedis h Environmenta l  Protectio n 
Board ,  Solna ,  Swede n 
Durin g th e 1960s ,  concer n fo r  society' s natura l 
environmen t  becam e a n issu e i n th e industrialize d 
Wester n world .  I n th e publi c debat e tha t  followed , 
i t  wa s someime s stated ,  especiall y b y thos e wh o wer e 
most  critica l  o f  th e environmenta l  situatio n i n th e 
West ,  tha t  ther e existe d a  correlatio n betwee n 
environmenta l  problems ,  th e us e o f  natura l  resources , 
and economi c structure .  On e trie d t o explai n th e 
problem s b y pointin g t o certai n basi c phenomen a i n 
th e socia l  system .  Th e condition s i n th e planne d 
economie s o f  th e Sovie t  typ e wer e rarel y referre d t o 
i n thi s context . 
Though i t  i s  no t  s o wel l  know n i n th e West ,  a 
vivi d debat e o n environmenta l  pollutio n an d th e 
misus e o f  natura l  resource s ha s bee n goin g o n i n th e 
USSR ove r  th e las t  tw o decades .  Knowledg e o f  th e 
argument s pu t  forwar d an d th e differen t  conclusion s 
reache d i n thi s debat e ca n hel p u s t o pu t  ou r 
knowledg e o f  th e Wester n problem s i n a  comparativ e 
perspective .  T o b e abl e t o judg e th e validit y o f 
some o f  th e argument s aire d i n th e Wester n 
discussion ,  i t  i s  necessar y t o hav e som e notio n o f 
th e problem s i n th e economicall y an d politicall y 
differen t  Sovie t  system ,  i.e. ,  i n a  planne d econom y 
whic h label s itsel f  socialist . 
The urgen t  economic ,  socia l  an d politica l 
problem s facin g th e Sovie t  regim e immediatel y afte r 
1917 made concer n fo r  th e natura l  environmen t  a  mino r 
issue .  I n th e 1930 s th e primar y goa l  wa s rapi d 
industrialization .  Th e natura l  resource s wer e viewe d 
exclusivel y a s a  mean s t o accomplis h tha t  goal .  The n 
came th e Secon d Worl d War  wit h it s devastation . 
Followin g tha t  war ,  th e rulin g Communis t  Part y 
entere d int o a  ne w one ,  thi s tim e agains t  nature . 
The "grea t  plan "  o f  Stalin ,  thoug h neve r  full y 
executed ,  wa s a n extrem e expressio n o f  th e belie f 
tha t  man i s nature' s master .  Stalin' s ruthles s 
treatmen t  o f  th e Sovie t  peopl e a s a  mer e productio n 
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facto r  i n th e wor k t o construc t  a  futur e paradis e o n 
earth ,  wa s parallele d b y a  bruta l  treatmen t  o f 
nature ,  withou t  an y regar d take n o f  th e detrimenta l 
effect s o n th e environment . 
Under  Khrushche v ther e wa s som e change . 
Environmenta l  problem s becam e a  topi c o f  discussio n 
among scientists—fo r  example ,  a t  th e Thir d congres s 
of  th e All-Unio n Geographi c Societ y i n 1960 .  Th e 
Sovie t  authoritie s becam e awar e o f  th e nee d t o 
diminis h th e negativ e consequence s o n th e environmen t 
of  intensifie d productio n an d increase d consumptio n 
of  materia l  goods .  Legislatio n o n environmenta l 
question s mad e somethin g o f  a  breakthroug h i n th e 
earl y 1960s .  Th e ne w progra m o f  th e Communis t  Part y 
i n 196 1 state d tha t  car e fo r  an d improvemen t  o f  th e 
environmen t  wa s a n importan t  par t  o f  th e constructio n 
of  Communis t  society .  Thi s tren d ha s continue d afte r 
Khrushchev .  I n 196 8 a  la w o n lan d us e wa s passed ,  i n 
1969 a  ne w la w o n healt h protection ,  i n 197 0 a  wate r 
law ,  i n 197 5 a  la w o n th e us e o f  minera l  resource s 
and i n 197 7 a  fores t  law . 
Thi s pape r  i s base d o n th e authors '  boo k 
Environmenta l  Problem s o f  «i  Planne d Economy :  Th e 
Sovie t  Discussio n ove r  Natur e an d Society ,  1960-197 6 
(1978) ,  "  (Englis h versio n "  forthcoming )  wit h ne w 
source s bein g brough t  int o th e analysis .  Th e view s 
expresse d i n th e pape r  ar e thos e o f  th e author s 
themselve s an d i n n o wa y represen t  officia l  Swedis h 
standpoint s (th e Universit y o f  Lun d an d th e 
Environmenta l  Protectio n Boar d ar e Swedis h Stat e 
agencies) . 
What  w e hav e don e i s t o brin g togethe r  argument s 
i n th e Sovie t  environmenta l  debat e fro m differen t 
contexts .  On thi s basi s w e hav e constructe d a 
"discussion "  o n th e us e o f  th e natura l  resource s an d 
th e pollutio n o f  th e environmen t  tha t  reall y existed , 
withou t  th e actor s bein g awar e o f  participatin g i n 
it ,  an d thi s fo r  a  time-spa n o f  a t  leas t  tw o decades . 
The "discussion "  starte d a s scattere d reactio n t o 
certai n disturbance s i n th e relationshi p betwee n 
natur e an d society, a s perceive d b y differen t 
scientists .  A s th e year s wen t  on ,  th e environmenta l 
problem s becam e a n importan t  politica l  issue—no t 
onl y i n th e USSR—and th e ofte n rathe r  exoteri c 
argument s pu t  forwar d b y scientist s fro m differen t 
disciplines—see n i n retrospect—turne d int o valuabl e 
piece s o f  informatio n abou t  view s o n natura l  resourc e 
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(mis-)us e an d pollutio n curren t  i n Sovie t  exper t 
circles .  We hav e no t  analyze d th e policymakin g 
process ,  onl y it s results :  legislation ,  resolutions , 
decrees .  We hav e no t  aime d a t  comparin g th e 
environmenta l  situatio n o f  th e USSR wit h tha t  o f 
othe r  countries .  Suc h comparativ e investigatio n 
woul d hav e bee n mor e natura l  scienc e an d 
technologicall y oriente d tha n ou r  socia l  scienc e an d 
ideologica l  analysis .  We hav e focuse d ou r  analysi s 
on source s tha t  ar e no t  pur e natura l  scienc e materia l 
and no t  primaril y political .  Th e bul k o f  ou r 
materia l  i s  fro m th e writing s o f  geographers , 
hydrologist s an d economists ,  and ,  t o a  somewha t 
lesse r  degree ,  o f  biologists ,  sociologist s an d 
physicists .  Th e metho d i s qualitativ e conten t 
analysi s wit h th e ai m o f  discernin g an d 
reconstructin g line s o f  argumen t  unitin g an d 
separatin g mor e o r  les s distinc t  groups , 
substantiall y  a s wel l  a s ideologically . 
We hav e investigate d onl y th e debat e o n th e 
natura l  environmen t  an d th e us e o f  natura l  resources . 
We hav e no t  pai d ver y muc h attentio n t o preservatio n 
discussio n an d almos t  non e t o problem s concernin g th e 
socia l  environment ,  i.e. ,  wor k conditions ,  sanitar y 
facilities ,  etc . 
We hav e no t  trie d t o analyz e th e eventua l 
outcom e o f  th e debate ,  th e implementatio n o f  certai n 
environmentall y relevan t  proposals .  Ou r  ai m ha s bee n 
t o tr y t o depic t  th e fram e o f  referenc e withi n whic h 
environmenta l  an d relate d problem s ar e bein g 
conceive d b y Sovie t  scientist s an d researc h 
journalists .  We hav e no t  trie d t o ti e certai n 
scientist s o r  group s o f  scientist s t o differen t 
person s o r  group s amon g th e powe r  elite . 
We mus t  underlin e tha t  text s publishe d i n th e 
Sovie t  Unio n an d mor e critica l  Sovie t  evaluation s 
publishe d illegall y o r  i n th e West  only ,  d o no t 
diffe r  profoundl y fro m eac h othe r  a s fa r  a s dat a an d 
specifi c  evaluation s o f  th e environmenta l  situatio n 
ar e concerned .  Th e differenc e lie s i n th e mor e 
direc t  criticis m o f  th e Part y lin e an d th e frequen t 
quotation s fro m unpublishe d researc h report s whic h 
ar e t o b e foun d i n a  wor k a s tha t  b y Bori s Komarov , 
(pseudonym) ,  Destructio n o f  Natur e (1978) . 
As w e ar e concerne d wit h th e scholarl y debate , 
ther e i s reaso n t o sa y a  fe w thing s briefl y abou t  th e 
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source s we hav e used .  Durin g th e 1960 s an d 1970 s th e 
debat e o n environmenta l  question s ha s bee n rathe r 
vivi d i n Sovie t  journal s an d newspapers .  We hav e 
systematicall y followe d th e discussio n i n wha t  we 
conside r  t o b e centra l  scientifi c  journal s o f  a 
genera l  character ,  i.e. ,  Vopros y Filosofy ,  Vopros y 
Ekonomiki ,  Vestni k Akademi i  Nauk ,  Vodny e Resursy , 
Izvestiy a Akademi i  Nauk/geografiya ,  Izvestiy a 
Vsesojuznog o Geograficheskog o Obshchestva ,  Vestni k 
Moskovskog o Universiteta/Geografiya/biologiy a i 
Pochovedenie ,  Vestni k Leningradskog o 
Universiteta/Geografiy a an d Priroda ,  a s wel l  a s th e 
Part y journa l  Kommunist ,  th e weekl y Literaturnay a 
Gazet a an d a  numbe r  o f  book s an d anthologie s o n 
natura l  resourc e us e an d environmenta l  questions .  We 
hav e als o use d th e material s translate d an d printe d 
i n Sovie t  Geography ,  whic h showe d itsel f  t o b e a 
valuabl e source . 
Valuabl e contribution s t o ou r  knowledg e o f  th e 
Sovie t  environmenta l  problem s ar e M.  I .  Goldman ,  Th e 
Spoil s o f  Progress .  Environmenta l  Pollutio n i n th e 
Sovie t  Unio n (1972) ;  P .  R .  Pryde ,  Conservatio n i n 
th e Sovie t  Unio n (1972) ;  I .  F .  Elliot ,  Th e Sovie t 
Energ y Balance :  Natura l  Gas ,  Othe r  Fossi l  Fuels ,  an d 
Alternativ e Powe r  Source s (1974) ;  M.  Slocum ,  "Sovie t 
Energy :  a n Interna l  Assessment" ,  Technolog y Revie w 
(1974) ;  P .  P .  Micklin ,  "Dimension s o f  th e Caspia n Se a 
Problem" ,  Sovie t  Geograph y (1972) ;  J .  Ftfllenbach , 
Umweltschut z zwische n Os t  un d West ,  Umweltpoliti k  i n 
Osteurop a "  un d gesamteuropaisch e Zusammenarbei t 
(1977) ;  an d th e anthologie s Environmenta l 
Deterioratio n i n th e Sovie t  Unio n an d Easter n Europe , 
I .  Volgyes ,  ed .  (1966) ,  al l  o f  whic h contai n 
extensiv e list s o f  furthe r  references .  A  certai n 
aspect ,  no t  especiall y analyze d i n ou r  work ,  i s  th e 
questio n o f  whethe r  i t  i s  possibl e t o delineat e 
distinc t  interes t  group s i n th e environmenta l 
policymakin g i n th e USSR:  thi s i s treate d b y D.  R . 
Kelley ,  "Environmenta l  Policymakin g i n th e USSR:  Th e 
Rol e o f  Industria l  an d Environmenta l  Interes t 
Groups" ,  Sovie t  Studie s (1976) .  Th e convergenc e 
theor y o f  pollutio n ha s bee n rejecte d b y R.  J . 
Mclntyre ,  J .  R .  Thornton ,  "O n th e Environmenta l 
Efficienc y o f  Economi c Systems" ,  Sovie t  Studie s 
(1978) ,  bu t  thei r  conclusio n tha t  th e USSR ha s a  muc h 
bette r  recor d tha n th e marke t  economie s i n thi s fiel d 
has bee n convincingl y refute d b y C .  E .  Ziegler , 
"Sovie t  Environmenta l  Polic y an d Sovie t  Centra l 
Planning :  A  Reply" ,  Sovie t  Studie s (1980) .  A  goo d 
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comparativ e genera l  investigatio n o f  th e situatio n i n 
th e Unite d States ,  Japan ,  an d th e USSR i s t o b e foun d 
i n D.  R .  Kelley ,  K .  R .  Stunkel ,  an d K .  R .  Wescott , 
The Economi c Superpowers :  th e Unite d States,  th e 
Sovie t  Union ,  an d Japa n (1976) . 
The boo k b y Komarov ,  publishe d i n th e West  only , 
i s  mor e critical .  I t  sound s th e alar m abou t 
environmenta l  deterioratio n i n th e USSR.  I t  offer s 
example s o f  mismanagement ,  misus e o f  resource s an d 
destructio n an d pollutio n o f  th e natura l  environmen t 
i n th e USSR.  I t  give s som e ne w information ,  no t  t o 
be foun d i n th e publi c debate ,  drawin g o n dat a tha t 
hav e no t  bee n mad e publi c an d researc h report s no t 
circulate d an d no t  readil y availabl e outsid e th e 
Sovie t  Union .  It s informatio n o n th e forecast s 
"Natur e 1980 "  an d "Natur e 1990 "  i s uniqu e i n th e 
literature ,  a s fa r  a s w e know . 
Our  analysi s o f  th e Sovie t  discussion s o n 
evaluatio n o f  natura l  resource s an d o n th e 
organizationa l  problem s o f  th e Sovie t  econom y sho w 
tha t  i n th e lat e seventie s reform-minde d economist s 
wer e stil l  fightin g a n uphil l  struggl e agains t 
orthodo x Marxism-Leninism .  On bot h thes e issue s th e 
Sovie t  econom y ha s reache d a n impasse.[1 ] 
Paralle l  t o th e growin g recognitio n o f  th e 
seriousnes s o f  pollutio n an d environmenta l 
deterioratio n i n th e USSR,  ther e hav e bee n runnin g 
discussion s regardin g th e philosophical ,  theoretical , 
ideologica l  an d politica l  aspect s o f  th e relationshi p 
betwee n societ y an d nature .  We hav e bee n abl e t o 
distinguis h betwee n "revisionists" ,  i.e. ,  potentia l 
reformist s willin g t o reconside r  basi c notion s o f 
Marxism-Leninis m i n th e fac e o f  seriou s pollutio n an d 
waste ,  an d "dogmaticists" ,  i.e. ,  thos e wh o adher e t o 
th e sacre d truth s o f  Marxist-Leninis t  views .  Th e 
"revisionists "  basicall y fal l  i n lin e wit h thos e wh o 
propos e a  profoun d reorganizatio n o f  th e economy , 
sharin g wit h the m th e vie w o f  internationa l 
cooperatio n a s a  necessar y mean s t o figh t  pollutio n 
and resourc e waste . 
The philosophica l  "revisionists "  hav e als o 
brough t  t o ligh t  th e strang e mi x o f  hars h determinis m 
and crud e voluntaris m typica l  o f  th e so-calle d 
Stalinis t  vie w o f  th e relationshi p betwee n natur e an d 
society .  Thi s vie w wa s articulate d i n Lysenkoism . 
(Th e determinism-voluntaris m combinatio n consists ,  o n 
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th e on e hand ,  o f  regardin g natur e unde r  socialis m a s 
totall y subordinate d t o society ,  th e functio n o f  a 
basi c la w o f  histor y and ,  o n th e other ,  o f  believin g 
tha t  th e manipulatio n o f  eac h an d ever y thin g i s 
possibl e whe n th e Communis t  Part y i s i n charg e o f  it , 
as th e Part y represent s History. ) 
Durin g th e 1970s ,  however ,  th e Part y leadershi p 
bega n t o appreciat e t o som e exten t  th e consequence s 
of  th e scientists '  criticis m o f  th e environmentall y 
harmfu l  effect s o f  economi c policy .  I t  i s  probabl y 
at  leas t  partl y a n environmenta l  concer n whic h lie s 
behin d th e ne w Constitutio n o f  1977' s emphasi s o n th e 
individual' s responsibilit y  t o se e t o i t  tha t  natur e 
i s no t  destroye d an d behin d th e directive s i n th e 
tent h five-yea r  pla n (1976-1980 )  tha t  th e growt h i n 
Europea n Russi a wa s t o tak e plac e throug h increase d 
productivity—tha t  is ,  no t  throug h th e constructio n 
of  furthe r  industries ,  bu t  throug h new ,  mor e 
efficien t  techniqu e an d a  syste m t o exploi t  mineral s 
so a s t o mak e a  mor e complet e exploitatio n 
possible—tha t  is ,  no t  b y "skimmin g th e cream "  of f 
th e deposits ,  a s ha s bee n don e t o date ;  throug h 
bette r  cleanin g o f  th e wate r  i n industry ;  an d throug h 
a mor e rationa l  us e o f  fores t  resources . 
I t  i s  als o wort h notin g tha t  i n th e middl e o f 
th e 1970 s th e Soviet s abandone d th e ol d sloga n "catc h 
up wit h an d pas s th e Unite d States, "  substitutin g fo r 
i t  propagand a fo r  "th e Sovie t  wa y o f  life" .  Emphasi s 
was t o b e place d o n othe r  value s i n lif e tha n th e 
material ,  tha t  is ,  thos e tha t  buil d o n continousl y 
increasin g production .  However ,  a t  th e CPSU' s 25t h 
Congres s i n 197 6 th e chairma n o f  th e Counci l  o f 
Ministers ,  A .  N .  Kosygi n said :  "Ou r  socialis t  wa y o f 
livin g exclude s inconsiderat e an d thoughtles s 
destructio n o f  materia l  values ,  wor k an d energy ,  al l 
of  whic h take s plac e unde r  capitalism" .  An d a t  th e 
same congres s th e Genera l  Secretar y o f  th e CPSU,  L . 
I .  Brezhnev ,  sai d tha t  th e natura l  an d socia l 
science s mus t  se e t o i t  tha t  th e us e o f  natur e wa s 
improve d an d tha t  wa s establishe d a n effectiv e 
populatio n polic y i n th e Sovie t  Union.[2 ] 
Obviousl y th e Sovie t  leader s canno t  abando n 
thei r  belie f  i n materia l  progres s a s th e mos t 
importan t  wa y t o prov e th e legitimac y o f  thei r 
holdin g power .  Nothin g reall y indicate s tha t  th e 
leader s i n th e Sovie t  Unio n consciousl y ai m a t  zer o 
growth .  Th e presen t  lo w rat e o f  growt h i n th e Sovie t 
417 
economy mean s tha t  the y ar e fallin g belo w th e planne d 
goal ,  an d i t  i s  considere d a  seriou s an d difficul t 
problem—a s i s evident ,  fo r  example ,  i n Brezhnev' s 
speeche s t o th e CPSU' s C C i n November ,  1978 , 
November ,  1979 ,  an d October ,  1980 .  Bu t  th e us e o f 
th e expressio n "th e Sovie t  wa y o f  life "  indicate s 
tha t  o n th e ideologica l  leve l  a t  leas t  som e hav e th e 
intentio n o f  preparin g th e workin g masse s fo r 
somethin g els e tha n a n affluen t  society . 
A radica l  approac h t o th e pollutio n problem' s 
economi c dimensio n i s sai d t o hav e bee n advance d 
unofficiall y  b y th e wel l  know n Sovie t  sociologis t  an d 
futurologis t  I .  Bestuzhev-Lada .  He spok e i n favo r  o f 
zer o growt h i n bot h industria l  productio n an d 
population ,  althoug h h e deferre d th e zer o growt h er a 
t o th e futur e Communis t  society .  Anothe r  well-know n 
Sovie t  socia l  scientist ,  A .  Ananichev ,  reportedl y 
declare d durin g a  lectur e tha t  th e ecologica l 
situatio n woul d b e ver y seriou s i n th e lat e eightie s 
and earl y nineties :  extraordinar y measure s woul d b e 
necessar y an d man y popula r  belief s /abou t  progress / 
woul d hav e t o b e abandoned.[3 ] 
I n a  decre e o f  th e Counci l  o f  Minister s o f  th e 
USSR (No .  89 8 o f  th e 29t h o f  December ,  1972 ) 
concernin g th e protectio n o f  th e environmen t  an d th e 
improve d us e o f  natura l  resources ,  i t  wa s understoo d 
tha t  on e woul d mak e scientifi c  prognose s o n th e stat e 
of  th e natura l  environmen t  o f  th e nex t  2 0 t o 3 0 
years .  Suc h prognose s ha d actuall y bee n mad e b y 
specia l  commission s heade d b y authoritativ e 
scientists ,  suc h a s th e academician s Gerasimo v an d 
Fedorenk o an d th e directo r  o f  gidrometeosluzhba , 
th e correspondin g member  o f  th e Academ y o f  Sciences , 
Izrael .  Bu t  th e dat a wer e accessibl e onl y t o a 
close d circl e o f  specialist s wh o wer e no t  allowe d t o 
publis h th e informatio n the y acquired .  Th e prognose s 
actuall y mad e abou t  th e natura l  environmen t  fo r  198 0 
and 199 0 ("Natur e 1980" ,  "Natur e 1990" )  wer e dismal . 
The rea l  situatio n wa s sai d t o b e wors e still ,  a s 
neithe r  thes e prognose s no r  othe r  alarmin g reports , 
store d i n th e safe s o f  Gospla n ha d an y profoun d 
effec t  o n th e cours e o f  developmen t  o f  th e nationa l 
economy.[4 ] 
I n th e Sovie t  scholarl y debat e ther e ar e t o b e 
found—a s we hav e shown- -  scattere d dat a o n th e 
regiona l  an d loca l  devastatio n o f  la.n d an d forest s 
and o n th e pollutio n o f  th e wate r  an d air .  Th e 
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acknowledgemen t  o f  suc h fact s make a Sovie t  scientist s 
conten t  t o stres s tha t  socialis m ha s th e potentia l  t o 
figh t  environmenta l  pollutio n successfully .  Some 
Sovie t  scholar s underlin e tha t  socialis m doe s no t 
automaticall y entai l  a  rationa l  us e o f  natura l 
resources ,  whil e other s maintai n tha t  th e inheren t 
advantage s o f  socialis m simpl y hav e no t  bee n realize d 
i n th e Sovie t  Unio n i n thi s respect . 
Thus th e Sovie t  planne d econom y ha s no t  mean t  a 
particularl y rationa l  us e o f  natura l  resources .  No r 
has particula r  regar d bee n give n t o th e environment . 
Plannin g ha s bee n oriente d toward s producin g fixe d 
amount s o f  goods .  I t  ha s bee n draw n u p aroun d 
sector s an d branche s o f  industr y an d ha s no t  bee n 
guide d b y an y overal l  ecologica l  view .  I t  wa s no t 
unti l  th e 1970 s tha t  consideratio n fo r  th e 
environmen t  bega n t o b e mentione d a s a n importan t 
facto r  i n th e five-yea r  plan s an d tha t  th e scientifi c 
debat e brough t  t o th e for e th e questio n o f  regiona l 
plannin g i n a  perspectiv e o f  environmenta l 
protection .  I n practice ,  th e responsibilit y  fo r  th e 
use o f  natur e withi n a  regio n i s stil l  divide d amon g 
many differen t  ministrie s an d departments .  Sinc e 
natura l  resource s lik e water ,  lan d an d mineral s hav e 
als o bee n considere d fre e utilities ,  enterprise s hav e 
been abl e t o wast e the m withou t  regar d t o othe r 
societa l  interests . 
2.  On e wa y o f  makin g th e environmenta l  problem s o f 
th e USSR mor e concret e i s t o conside r  th e countr y a s 
consistin g o f  thre e distinc t  parts ,  i.e. ,  Europea n 
Russi a (wit h Transcaucasia) ,  Siberia ,  an d Centra l 
Asia .  Th e pictur e tha t  emerge s fro m Sovie t  source s 
i s a s follow : 
Europea n Russi a offer s a  numbe r  o f  seriou s 
problems .  Th e regio n i s th e mos t  densel y populate d 
and th e mos t  industrialize d an d economicall y 
developed .  Toda y ther e i s a  shortag e o f  labor ,  an d 
lo w demographi c reproduction .  Of  th e thre e way s t o 
solv e th e problem—i.e. ,  increasin g th e productivit y 
of  labor ,  increasin g th e birt h rate ,  o r  increasin g 
immigratio n fro m Centra l  Asia—al l  thre e ar e 
apparentl y bein g trie d withou t  an y obviou s success . 
The impac t  o f  pollutio n her e remain s high .  Europea n 
Russi a i s no w facin g a  shortage.o f  "traditional " 
energ y resources ,  especiall y hydrocarbons .  I n spit e 
of  th e warning s o f  som e fe w scientists ,  th e polic y i s 
t o increas e nuclea r  energ y productio n dramatically . 
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I n Europea n Russi a ther e i s als o a  shortag e o f 
wate r  supplies .  Of  th e tw o way s suggeste d b y 
scientist s t o solv e th e problem—i.e. ,  t o economiz e 
strictl y o n water ,  wit h th e hel p o f  a  reasonabl e 
assessmen t  system ,  an d t o diver t  th e norther n Russia n 
and Siberia n river s t o th e south ,  t o th e Volg a an d 
Oral  basin—neithe r  ha s bee n carrie d ou t  s o far . 
Land i s als o a  spars e resourc e i n Europea n 
Russia .  It s rationa l  us e i s hampere d b y th e lac k o f 
cadastra l  evaluatio n an d a  rationa l  assessmen t 
system .  Farmlan d i s bein g destroye d b y wate r 
reservoirs ,  urbanizatio n an d mining .  Ther e i s a  ver y 
ambitious ,  thoug h costly ,  projec t  underwa y t o improv e 
th e qualit y o f  th e soi l  i n th e Russia n non-blac k 
eart h area .  N o radica l  solutio n t o th e 
organizationa l  an d motivationa l  problem s o f 
agricultur e ha s bee n suggested . 
Forest s ar e bein g overcu t  i n Europea n Russia . 
Ther e i s a  shortag e o f  ra w materia l  fo r  th e fores t 
industr y i n th e area .  Th e lac k o f  economi c indexe s 
or  fee s o n misus e hamper s th e developmen t  o f  a 
rationa l  fores t  policy . 
Ai r  pollutio n ha s apparentl y bee n fough t 
successfull y i n th e bi g cities ,  no t  th e leas t  becaus e 
of  a  genera l  switc h t o centra l  distan t  heatin g o f 
house s an d th e us e o f  natura l  ga s a s fuel .  However , 
th e pollutio n an d effec t  o n th e micro-c1imat e i n 
industria l  zone s fro m th e burnin g o f  coa l  i s  probabl y 
fa r  fro m negligible . 
As regard s conservation ,  th e project s o f  ne w 
zapovednik i  see m t o b e fo r  th e non-Europea n areas . 
Centra l  Asi a ha s a  surplu s o f  labor ,  du e t o 
comparativel y hig h birt h rates ,  th e unwillingnes s o f 
native s t o emigrate ,  an d th e spontaneou s influ x o f 
European s  wh o valu e th e ofte n better ,  everyda y 
condition s (climate ,  variet y o f  food) .  Th e larg e 
hydrocarbo n supplie s o f  Siberi a ar e rathe r  clos e t o 
Centra l  Asia :  th e energ y shortag e thu s i s apparentl y 
not  a  grea t  proble m yet .  Ther e i s a  ver y acut e 
shortag e o f  fres h wate r  an d grea t  problem s wit h 
salinizatio n an d erosio n o f  th e soil .  Th e forest s 
hav e bee n overcu t  i n som e rive r  valleys . 
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Siberi a ha s a  grea t  surplu s o f  everythin g 
--land ,  water ,  forests ,  hydrocarbons—excep t  labor . 
The Russian s an d th e Centra l  Asian s refus e t o settl e 
down her e i n sufficien t  numbers .  Some Sovie t 
scientist s war n tha t  a  furthe r  exploitatio n o f  th e 
natura l  resource s her e wil l  lea d t o destructio n o f 
th e taig a an d th e tundr a an d t o seriou s ai r  pollutio n 
fro m inversio n phenomena .  Natur e i s mor e susceptibl e 
t o damag e i n th e pola r  area s tha n i n th e temperat e 
zones ,  an d th e damag e ca n easil y becom e ver y 
extensiv e an d lon g lasting . 
The wastefu l  handlin g o f  bot h ra w an d productio n 
materia l  i n th e Sovie t  Unio n i s a n importan t  par t  o f 
th e environmenta l  problem—beside s th e fac t  tha t  i t 
is ,  o f  course ,  a  difficul t  economi c problem .  On th e 
whole ,  twic e a s muc h ra w materia l  an d energ y i s use d 
i n th e Sovie t  Unio n tha n i n th e West  t o produc e a 
give n amoun t  o f  good s an d services . 
3.  I n th e las t  chapte r  o f  th e Swedis h versio n o f 
our  boo k w e wrot e tha t  on e coul d hardl y expec t  th e 
relationshi p betwee n natur e an d societ y i n th e Sovie t 
Unio n t o underg o a  fundamenta l  improvemen t  a s lon g a s 
th e ideological ,  politica l  an d economi c structur e i s 
not  considerabl y changed . 
At  th e sam e tim e a s thi s book' s Swedis h editio n 
was bein g printed ,  a  conferenc e wa s hel d i n Moscow , 
Januar y 23-25 ,  1978 ,  o n th e them e "Problem s 
concernin g th e mutua l  cooperatio n betwee n societ y an d 
nature" .  Th e conferenc e wa s arrange d by ,  amon g 
others,  th e Stat e Committe e fo r  Scienc e an d 
Technology ,  th e Academ y o f  Sciences ,  Mosco w 
Universit y an d th e educatio n associatio n "Znanie" . 
Accordin g t o Sovie t  information ,  thi s wa s "th e firs t 
all-unio n scientifi c  conference "  o n th e subject .  Th e 
well-know n economist ,  Academicia n T .  Khachaturo v 
state d ther e tha t  "th e gravit y o f  th e ecologica l 
situatio n ha s increase d markedly "  durin g th e las t 
year .  A  certai n professor ,  Yu .  M.  Mani n fro m Minsk , 
pointe d ou t  tha t  matur e socialism—tha t  is ,  th e stat e 
th e Sovie t  Unio n ha s entered—brough t  t o th e for e th e 
elaboratio n o f  a  ne w technolog y t o handl e 
environmenta l  problem.[5 ] 
The though t  o f  a  basicall y ne w technolog y coul d 
mean a  brea k fro m rulin g ideological ,  politica l  an d 
economi c principles .  I n orde r  t o understan d thi s 
problem ,  on e ha s t o mak e clea r  t o onesel f  th e 
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ideologica l  an d historica l  condition s fo r  th e failur e 
of  Sovie t  socialis m t o hav e brough t  int o bein g a  us e 
of  th e natura l  resource s markedl y differen t  fro m 
traditiona l  capitalis t  use . 
I t  i s  eviden t  tha t  Marxism-Leninism ,  a s i t  wa s 
codifie d b y Lenin ,  objecte d mainl y t o socia l 
exploitation ,  th e condition s o f  capitalis t 
production .  I t  di d no t  repudiat e capitalis m a s a 
syste m fo r  society' s exploitatio n o f  natura l 
resources .  Marxism-Leninis m a s economi c theor y di d 
not  allo w fo r  natura l  condition s t o influenc e o r 
limi t  th e historica l  developmen t  produce d b y change s 
i n "th e base" ,  tha t  is ,  th e developmen t  o f  th e 
productiv e force s an d th e chang e i n th e productio n 
conditions .  I t  ha s bee n note d tha t  th e Sovie t 
"dia-mat "  author s sai d les s abou t  ecologica l 
condition s tha n Mar x himself .  The y completel y 
ignore d th e rol e o f  natura l  condition s i n th e 
buildin g o f  socialis t  society.[6 ] 
However ,  becaus e o f  th e rol e whic h th e Sovie t 
Unio n occupie s a s th e firs t  an d mos t  powerfu l 
socialis t  stat e i n th e world ,  th e Sovie t  us e o f 
natura l  resource s ha s com e t o b e take n a s a  standar d 
by th e majorit y o f  Communis t  Marxist s everywhere . 
Marxism-Leninis m ha s becom e "traditiona l  marxism " 
withi n thi s area .  I t  i s  completel y capture d b y th e 
statemen t  o f  th e Norwegia n environmentalist ,  Hartvi g 
Saera :  "Somewha t  simplified ,  w e ca n sa y tha t 
traditiona l  marxis m i s a  theor y abou t  huma n 
aut-ecology."[7 ]  Natura l  resource s ar e see n a s 
inexhaustible .  When a  resourc e threaten s t o becom e 
impoverished ,  "development "  wil l  se e t o i t  tha t  th e 
societ y ca n mak e us e o f  a  satisfactor y substitute . 
Thi s poin t  o f  vie w ha s no t  gon e unchallenge d i n th e 
Sovie t  Unio n i n mor e recen t  times--a s w e hav e show n 
i n ou r  analysis—bu t  i t  wa s take n a s th e guidin g vie w 
fro m th e beginning ,  an d i s stil l  predominan t  i n 
actua l  economi c policy . 
Severa l  historian s hav e pointe d ou t  tha t  th e 
1917 Russia n Revolutio n an d th e Bolsheviks ' 
assumptio n o f  powe r  di d no t  brin g a  complet e brea k 
wit h th e pas t  i n ever y respect ,  neithe r  immediatel y 
nor  i n th e lon g term .  Thi s als o applie d t o th e 
economy. 
Already at the turn of the century, Russ ia 's 
Finance Minister, Wltte, had been working according 
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t o a  genera l  pla n fo r  th e whol e econom y an d aimin g a t 
balance d development .  A s th e larg e industria l 
enterprise s i n Russi a easil y go t  int o critica l 
situation s throug h difficultie s wit h capita l 
formatio n an d a  relativel y smal l  domesti c market , 
the y ha d go t  use d t o relyin g o n stat e support.[8 ] 
Ther e wa s thu s a  domesti c mode l  fo r  stat e 
plannin g o f  th e econom y fo r  th e Bolshevik s t o fal l 
back on .  Th e Frenc h historian ,  Alai n Besancon , 
maintain s tha t  the y quit e simpl y expande d Witte' s 
syste m an d strengthene d th e rol e o f  stat e power .  On 
th e othe r  hand ,  the y di d no t  hav e muc h t o dra w fro m 
Marxism' s classics ,  whic h carefull y avoide d providin g 
any concret e direction s o n ho w t o shap e a  socialis t 
planne d economy .  A s pointe d ou t  b y th e Germa n 
economi c historian ,  Heik o Haumann ,  th e Bolshevik s 
wer e reduce d t o usin g th e Germa n Ballod' s mode l  "Th e 
Futur e State" ,  Neurat h an d th e Germa n an d Hungaria n 
plannin g discussion ,  and ,  no t  th e least ,  th e 
experience s fro m th e Germa n wa r  economy.[9 ] 
Becaus e o f  Lenin' s rol e a s a  maste r  o f 
Marxism—Leninism ,  an d becaus e o f  th e fac t  tha t  h e i s 
referre d t o b y Sovie t  economist s i n today' s debat e a s 
an authorit y o n economi c plannin g questions ,  i t  i s 
illustrativ e her e t o giv e som e attentio n t o Lenin' s 
own conceptions .  I n a n articl e i n Pravda ,  Februar y 
22,  1921 ,  Leni n praise d th e wor k o f  electrification , 
GOELRO,  an d pointe d ou t  tha t  i n German y th e 
"scientis t  Ballod "  ha d produce d a  simila r  plan—tha t 
is ,  a  scientifi c  pla n fo r  th e socialis t 
reconstructio n o f  th e economy .  Bu t  sinc e German y wa s 
capitalistic ,  th e pla n coul d no t  b e realized ,  Leni n 
pointe d out . 
Accordin g t o Lenin ,  th e mos t  concret e existin g 
exampl e o f  stat e capitalis m wa s wartim e Germany . 
Leni n said :  "Histor y ha s take n suc h a  peculia r  tur n 
tha t  i t  gav e birt h i n 191 8 t o tw o non-connecte d 
halve s o f  socialism ,  existin g sid e b y sid e lik e tw o 
futur e chicken s i n th e sam e shel l  o f  internationa l 
imperialism .  I n 191 8 German y an d Russi a ha d becom e 
th e mos t  strikin g incarnation s o f  th e materia l 
realizatio n o f  th e economic ,  productio n an d 
socio-economi c condition s fo r  socialism ,  o n th e on e 
side ,  an d o f  politica l  conditions ,  o n th e other" . 
Leni n maintaine d tha t  i t  wa s a n importan t  tas k t o 
stud y Germa n stat e capitalis m an d tha t  n o effor t 
shoul d b e spare d i n th e attemp t  t o cop y it .  H e 
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recalle d tha t  alread y i n September ,  1917 ,  h e ha d 
pointe d t o stat e monopol y capitalis m a s a  complet e 
materia l  preparatio n fo r  socialism ,  th e threshol d t o 
socialism .  I n hi s statement s i n 192 1 Leni n no t  onl y 
maintaine d tha t  capitalis t  organizatio n wa s worth y o f 
imitation ,  bu t  emphasize d th e nee d t o us e capitalis t 
technolog y a s well .  H e woul d b e gla d t o exchang e 
dozen s o f  Communist s fo r  on e conscientiou s an d 
qualifie d bourgeoi s specialist .  Socialis m wa s 
unthinkabl e withou t  large-scal e capitalisti c 
management ,  base d upo n th e lates t  discoverie s o f 
moder n science .  Leni n di d no t  se e an y alternativ e t o 
capitalis t  technology . 
The America n schola r  F .  J .  Fleron ,  Jr .  expressl y 
maintain s tha t  Bolshevis m represent s a n unbroke n 
continuit y wit h capitalis t  technica l  rationalit y an d 
tha t  i t  recreate s part s o f  capitalis t  technica l 
infrastructure .  A n indirec t  proo f  tha t  Flero n i s 
correc t  i s  tha t  severa l  Sovie t  researcher s hav e 
latel y hinte d a t  th e nee d fo r  a  ne w technolog y t o 
solv e th e problem s o f  today ;  quit e recently ,  a s w e 
hav e seen ,  th e sam e demand s hav e bee n presente d i n a n 
environmenta l  protectio n context.[10 ] 
I t  i s  als o importan t  t o not e tha t  neithe r  i n 
Lenin' s statement s no r  i n th e actua l  economi c polid y 
durin g th e Bolsheviks '  firs t  yea r  i n power—includin g 
th e beginnin g an d endin g o f  wa r  communism—can on e 
fin d an y sign s o f  an y consideratio n give n t o anothe r 
relationshi p t o natura l  resource s tha n th e on e 
establishe d b y capitalis m o r  anothe r  technolog y tha n 
th e on e capitalis m developed . 
I t  seem s a s i f  Sovie t  economi c policy ,  a s a 
developmen t  strategy ,  ha s bee n characterize d b y wha t 
one coul d cal l  a  "frontie r  spirit" ,  conditione d b y 
geographic ,  administrativ e an d ideologica l 
circumstances .  I t  ha s bee n o f  a n extensiv e rathe r 
tha n intensiv e character .  Ther e ha s been ,  an d ther e 
i s still ,  a  tendenc y t o emphasiz e short-ter m 
advantage s an d neglec t  th e long-ter m disadvantage s o f 
variou s projects .  Impac t  analysi s an d 
environmental-economi c analysi s hav e evidentl y ofte n 
been superficial .  Thi s ha s bee n du e partl y t o 
eviden t  technologica l  optimism ,  partl y t o th e "branc h 
effect"—tha t  i s fo r  example ,  tha t  th e Minin g 
Ministr y ca n allo w it s enterprise s t o destro y 
million s o f  hectare s o f  arabl e lan d an d pus h th e 
costs ,  th e losses ,  ove r  t o th e Ministr y o f 
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Agriculture . 
I t  i s  generall y know n tha t  centra l  plannin g ca n 
be efficien t  fo r  concentratin g majo r  resource s i n 
larg e project s wher e know n technique s ca n b e used . 
But  whe n i t  i s  a  questio n o f  experimentation , 
adaptatio n an d creatio n o f  ne w techniques ,  th e 
hierarchica l  structur e i n th e socialis t  planne d 
economy ha s alway s turne d ou t  t o b e a n obstacl e t o 
rapi d progress.[11 ] 
A ver y seriou s proble m i s th e lo w innovatio n 
leve l  i n th e Sovie t  econom y i n compariso n wit h tha t 
i n th e West .  Thi s i s du e t o th e centralize d 
organizationa l  structure ,  th e enterprises '  shor t 
time-horizons ,  an d th e difficultie s o f  takin g 
"risks" ,  tha t  is ,  t o marke t  b y themselve s new ,  bette r 
product s withou t  bein g sanctione d b y bonuse s omitte d 
fo r  insufficien t  pla n fulfillment ,  o r  withou t  gainin g 
to o lo w a  profi t  i n th e shor t  run .  Th e America n 
economis t  J .  S .  Berliner ,  wh o show s ho w resourc e 
wast e an d economi c inefficienc y g o han d i n han d i n 
th e Sovie t  Unio n wit h slo w technologica l  development , 
note s tha t  technolog y borrowe d fro m th e West  canno t 
replac e th e nee d fo r  structura l  change s i n th e 
economy ,  change s tha t  woul d encourag e innovation s an d 
giv e greate r  independenc e t o th e enterprises ,  thereb y 
makin g th e Sovie t  econom y les s wasteful.[12 ]  Th e 
questio n i s whethe r  on e ca n tak e ove r  a  techniqu e 
without ,  a t  th e sam e time ,  sufferin g it s conseqences , 
positiv e an d negative . 
The officia l  justificatio n fo r  th e propose d 
rive r  diversion s i s tha t  agricultur e and ,  t o a 
certai n extent ,  industr y i n Centra l  Asi a an d som e 
area s o f  th e souther n Ural s requir e a n increase d 
suppl y o f  water .  Foo d productio n coul d thereb y 
increase .  If ,  instead ,  th e yiel d coul d b e increase d 
i n thos e part s o f  th e countr y wher e th e wate r  suppl y 
i s sufficient ,  the n th e Sovie t  Unio n coul d cove r  it s 
foo d need s withou t  divertin g an y Siberia n rivers . 
But  a n increase d yiel d coul d probabl y b e dependen t  o n 
politica l  an d administrativ e reform s t o improv e th e 
effectivenes s o f  th e collectiv e holdings .  On e migh t 
say tha t  th e rive r  diversion s ar e th e pric e th e 
Sovie t  Unio n may hav e t o pa y t o maintai n it s 
inefficien t  farming.[13 ] 
A rational ,  environmentall y conservin g 
developmen t  o f  th e Sovie t  econom y i s thu s mad e 
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difficul t  b y th e fac t  tha t  developmen t  t o dat e ha s 
reinforce d th e uneve n geographi c distributio n o f 
severa l  basi c resources :  th e overwhelmin g majorit y 
of  th e populatio n an d th e industria l  plants ,  th e 
dwelling s an d th e transpor t  routes ,  li e i n th e 
Europea n USSR an d th e Urals ,  wher e ther e i s no w a 
lac k o f  energ y supplies ,  clea n wate r  an d fores t  ra w 
material .  Th e new ,  larg e deposit s o f  oi l  an d ga s ar e 
i n Siberia ,  a s ar e mos t  o f  th e necessar y wate r 
resource s an d fores t  supplies .  On e o f  th e larges t 
intervention s i n natur e planne d i n th e world ,  th e 
Sovie t  rive r  diversio n projects ,  ar e t o b e see n 
agains t  thi s background .  I t  may becom e a  necessity , 
i n a s muc h a s th e Communis t  Party' s centrall y manage d 
economy ha s no t  bee n planne d fro m a  long-ter m o r 
overal l  environmenta l  perspective .  Therefore ,  th e 
scientists '  ofte n seriou s criticis m o f  th e earlie r 
use o f  natur e an d o f  presen t  practic e is ,  i n a  way ,  a 
questionin g o f  th e wisdo m o f  th e Sovie t  people' s 
"collectiv e reason" ,  th e Communis t  Party . 
The debat e o n th e us e o f  natur e i n th e Sovie t 
Unio n whic h we hav e reconstructe d show s tha t  on e ha s 
not  bee n abl e t o avoi d conflict s betwee n differen t 
interest s i n thi s planne d economy :  regio n stand s 
agains t  region ,  industria l  branc h agains t  industria l 
branch ,  socia l  secto r  agains t  socia l  sector .  Thi s i s 
eviden t  i n th e us e o f  natura l  resource s a s land , 
water ,  forest s an d fuel ,  a s wel l  a s i n th e locatio n 
of  pollutin g industry .  Fo r  instance ,  1 8 Sovie t 
Estonia n scientists ,  i n a  lette r  t o colleague s i n th e 
West—not  publishe d i n th e Sovie t  Union—criticize d 
th e phosphorit e an d oi l  shal e exploitatio n i n 
norther n Estoni a a s a  ruthles s exploitatio n o f 
Estonia' s resource s directe d fro m Moscow.[14 ] 
I t  i s  clea r  fro m th e publi c debat e tha t 
industria l  force s ar e workin g agains t  extensiv e 
environmenta l  measures .  The y ac t  lik e a n interes t 
group .  On e ca n as k onesel f  i f  Sovie t  enterprise , 
trust ,  an d ministr y leadership ,  a s a n interes t  group , 
i s mor e powerfu l  tha n correspondin g group s i n th e 
West .  I n a  wa y i t  woul d b e reasonabl e t o presum e 
tha t  th e politica l  leadershi p coul d mor e easil y 
manage thes e group s i n a  socio-politica l  syste m i n 
whic h almos t  everyon e i s employe d b y th e stat e tha n 
i n on e i n whic h thes e ar e leader s o f  mainl y privat e 
enterprises .  However ,  th e questio n i s whethe r  thi s 
i s self-evident .  Ca n i t  b e tha t  i f  a n interes t  grou p 
i s allowe d t o functio n withi n th e stat e apparatus ,  i t 
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wil l  becom e a  powe r  withi n thi s apparatu s an d thereb y 
more difficul t  t o contro l  tha n whe n i t  i s  outsid e th e 
stat e apparatu s a s a  counterweight ? I t  i s  als o 
eviden t  tha t  ther e ar e disagreement s betwee n 
differen t  exper t  group s bot h o n ho w differen t 
goals—traditiona l  economi c growt h o r  concer n fo r  th e 
environment—ar e t o b e balanced ,  an d o n th e mean s 
whic h ar e bes t  suite d t o allo w a  balancin g o f 
economi c an d environmenta l  interests . 
I t  i s  eviden t  tha t  th e classi c economi c 
view—on e tha t  i s no w particularl y maintaine d b y 
Marxists—tha t  onl y huma n labo r  create s value ,  ha s 
contribute d muc h t o th e fac t  tha t  i n th e Sovie t  Unio n 
one ha s bee n able ,  withou t  hesitation ,  t o destro y 
arabl e lan d t o suc h a  larg e extent ,  t o overcu t 
forests ,  an d t o wast e scarc e wate r  resources . 
However ,  on e shoul d ad d th e influenc e fro m th e 
Russia n habit ,  sanctione d b y lon g usage ,  o f  sometime s 
suddenl y investin g i n larg e project s withou t  regar d 
t o th e cost s o f  huma n sufferin g o r  t o th e damag e t o 
th e natura l  environment . 
The Sovie t  Unio n ha s evidentl y entere d a  perio d 
of  rathe r  lo w growth .  Fo r  th e 1980 s thi s wil l  likel y 
mean tha t  th e environmenta l  are a wil l  b e give n lowe r 
priority .  Bu t  i t  may als o lea d t o th e abandonmen t  o f 
some giganti c projects ,  althoug h no t  fo r  thei r 
questionabl e environmenta l  features ,  bu t  fo r  pur e 
economi c reasons.[15 ]  Th e poin t  o f  departur e fo r 
criticis m ha s alway s bee n th e desir e fo r  a n effectiv e 
long-ter m us e o f  natura l  resources .  Thi s i s 
somethin g els e tha n merel y traditiona l  natur e 
preservation . 
Our  investigation s suppor t  th e presumptio n tha t 
i t  ha s bee n th e researchers ,  primaril y geographers , 
and no t  th e politician s i n th e Communis t  Party ,  wh o 
hav e bee n leadin g th e re-orientatio n toward s a  mor e 
resourc e preservin g wa y o f  thinking ,  which ,  despit e 
al l  else ,  mus t  b e sai d t o hav e take n plac e i n th e 
Sovie t  Unio n durin g th e las t  twent y years .  Th e 
scholar s evidentl y hav e a  mor e distinc t  pictur e o f 
th e threat s fro m pollutio n tha n th e leaders . 
The America n scholar s Kelley ,  Stunke l  an d 
Wescot t  hav e conclude d tha t  i n th e Sovie t  Unio n 
scientist s mor e tha n other s hav e raise d th e questio n 
of  environmenta l  protection ,  thoug h "frequentl y 
wagin g a n uphil l  battl e agains t  hostil e governmen t 
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bureaucrat s an d industria l  managers ,  sceptica l  fello w 
scientists ,  an d a n apatheti c public" .  Accordin g t o 
Kelley ,  ej t  al. ,  medica l  an d biologica l  science s 
hav e playe d th e larges t  role ,  whil e th e socia l 
scientist s hav e contribute d "ver y little "  t o publi c 
discussion . 
Whil e agreein g i n genera l  wit h th e finding s o f 
Kelley ,  an d others ,  w e mus t  stress ,  however ,  th e 
activ e par t  playe d b y geographers ,  i.e. ,  scientist s 
who ca n b e sai d t o belon g partl y t o th e spher e o f 
natural ,  partl y t o th e spher e o f  socia l  science . 
Anothe r  America n researcher ,  J .  Kramer ,  ha s foun d 
tha t  th e mos t  frequen t  participant s i n th e 
conservatio n an d pollutio n debat e hav e bee n 
scientist s an d academics ,  followe d a t  a  considerabl e 
distanc e b y Sovie t  deputies ,  member s o f  conservatio n 
or  pollutio n abatemen t  agencies ,  an d economist s (bu t 
not  factor y managers).[16 ] 
I t  ha s no t  bee n possibl e fo r  u s t o registe r  th e 
attitud e o f  th e genera l  public .  However ,  i t  i s 
probabl e tha t  wit h livin g standard s characterize d b y 
a shortag e o f  goo d housin g an d divers e foo d an d 
consumer  goods ,  i t  ha s considerabl y les s 
understandin g fo r  demand s fo r  th e consideratio n o f 
th e natura l  environmen t  tha n i t  ha s fo r  promise s o f 
rapi d economi c growth .  Th e publi c debat e i n th e 
ofte n "environmentall y concerned "  weekl y magazin e 
Literaturnay a Gazet a — a sourc e whic h we hav e use d 
greatly—reflect s th e opinion s o f  th e well-educate d 
intelligentsi a an d no t  tha t  o f  th e Industri a o r 
agricultura l  worker .  Accordin g t o a  lat e 1960 s 
Sovie t  surve y o f  th e reader s o f  Literaturnay a 
Gazeta ,  ecologica l  subject s intereste d thos e wit h a 
lo w educatio n considerabl y les s tha n thos e wit h a 
highe r  education.[17 ] 
Thi s als o reflects ,  o f  course ,  a  proble m o f 
information .  B .  Komarov ,  a  Sovie t  dissident ,  ha s 
observe d tha t  th e lac k o f  publi c informatio n 
concernin g larg e project s inhibit s th e possibilit y  o f 
publi c contro l  an d o f  check s o n bureaucrati c 
one-sideness .  "Whic h CC,  whic h Academ y o f  Science s 
can maintai n tha t  i t  i s  i n possessio n o f  complet e 
knowledg e abou t  al l  th e problem s tha t  concer n th e 
fat e o f  th e Earth?" ,  Komaro v rhetoricall y asked.[18 ] 
I n th e Sovie t  Unio n i t  i s  maintaine d tha t  n o 
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antagonisti c contradictio n exist s amon g th e thre e 
classes—workers ,  farmer s an d intellectuals .  Apar t 
fro m th e fac t  tha t  thi s i s a  ver y gros s division ,  i t 
i s  probabl y no t  to o bol d t o stat e tha t  a  par t  o f  th e 
intelllgentsia--amon g the m researcher s wh o hav e bee n 
th e objec t  o f  ou r  investigation—hav e com e t o embod y 
long-ter m socia l  interest s (th e politica l  dissident s 
ar e recruite d fro m th e sam e class ,  b y th e way) .  Th e 
Part y leadershi p an d th e majorit y o f  th e peopl e ar e 
evidentl y mor e give n t o th e short-term .  Furthermore , 
our  analysi s show s tha t  ther e i s a  seriou s oppositio n 
i n Sovie t  society ,  precisel y betwee n short-ter m 
economi c an d long-ter m ecologica l  an d economi c 
interests . 
We thin k i t  i s  wort h pointin g t o on e importan t 
resul t  o f  ou r  investigation :  namely ,  i n th e Sovie t 
Unio n ther e ha s bee n a n ofte n broa d an d a t  time s 
livel y an d heate d debat e o n th e us e o f  natura l 
resource s an d environmenta l  protection .  I n certai n 
case s i t  i s  characterize d b y a  grea t  opennes s abou t 
th e problems '  cause s an d abou t  th e solution s whic h 
migh t  b e possibl e an d reasonabl e t o effect .  Possibl y 
thi s i s du e t o th e fac t  tha t  environmenta l  problem s 
wer e a  "safe "  subjec t  fo r  discussio n fo r  som e year s 
int o th e 1970s ,  a s i t  too k tim e befor e th e highes t 
politica l  organ s intereste d themselve s i n th e 
questio n an d marke d ou t  a  clea r  position . 
I n th e Sovie t  Unio n governmenta l  activit y i n 
environmenta l  area s wa s lon g unsystemati c an d 
segmentary ,  probabl y due ,  i n part ,  t o a n ignoranc e 
abou t  an d indifferenc e t o th e problems .  A 
centralize d planne d econom y doe s no t  necessaril y  mea n 
good administrativ e coordinatio n o r  a  rationa l  us e o f 
natura l  resources .  Th e bureaucrati c syste m obviousl y 
has communication s an d coordinatio n difficulties . 
Cooperatio n betwee n th e ministrie s ha s no t  alway s 
functione d satisfactorily .  No t  surprisingly ,  th e 
differen t  ministrie s hav e see n t o thei r  ow n interest s 
first .  A  societ y wit h a n extensiv e divisio n o f  labo r 
and specializatio n develop s many inter-relations . 
This ,  i n turn ,  mean s tha t  i t  i s  difficul t  t o direc t 
centrally . 
That  i s no t  t o sa y tha t  th e Sovie t  authoritie s 
hav e bee n incapabl e o f  settin g t o wor k larg e 
environmenta l  protectio n projects .  Sinc e th e stat e 
owns al l  th e mean s o f  production ,  i t  mus t  soone r  o r 
late r  als o bea r  al l  th e socia l  cost s o f  production . 
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For  a  lon g tim e th e authoritie s pai d littl e attentio n 
t o environmenta l  costs .  Fe w attempt s hav e bee n mad e 
t o dat e t o pu t  thes e cost s o n t o th e enterprises . 
The pric e formatio n syste m i n th e Sovie t  Unio n 
has succeede d n o bette r  tha n i n capitalis t  marke t 
economie s i n includin g th e socia l  cost s o f  productio n 
and consumption .  Thu s price s hav e forme d a  poo r 
basi s fo r  optimalit y calculations .  T o th e exten t  t o 
whic h pricin g i n th e Sovie t  Unio n ha s bee n use d t o 
attai n politica l  goals ,  i t  ha s no t  occurre d fo r 
environmenta l  conservatio n reasons . 
I n th e Unite d States ,  Swede n an d th e Sovie t 
Unio n ther e ha s bee n rejectio n unti l  no w o f  fees , 
"pric e o n th e environment" ,  a s a  mean s t o improv e th e 
environment .  Bu t  i n al l  thre e countrie s ther e ar e 
advocate s fo r  suc h methods .  Severa l  Sovie t 
scientist s maintai n tha t  variou s form s o f  fee s ar e 
more effectiv e tha n merel y administrativ e 
measures.[19 ]  However ,  s o fa r  variou s direc t 
measure s dominate .  Th e questio n i s i f  thes e ar e a n 
effectiv e solutio n t o environmenta l  problems . 
The directive s whic h th e stat e leadershi p giv e 
t o th e enterprise s ar e ofte n contradictory .  Th e 
environmenta l  conservatio n directive s are ,  a s a  rule , 
i n th e natur e o f  "genera l  admonitions "  fro m th e 
centra l  level .  The y ar e no t  abl e t o counterac t  suc h 
thing s a s pollution ,  th e devastatio n o f  fores t  land , 
etc. ,  whic h ar e th e consequence s o f  th e economi c 
rationalit y a t  th e enterpris e level .  When th e 
enterpris e leadership s giv e priorit y t o productio n 
goal s ove r  environmenta l  conservation ,  the y ca n 
probabl y d o i t  full y  convince d tha t  i t  i s  normall y 
th e priorit y o f  th e politica l  leadershi p also.[20 ] 
I t  i s  no t  onl y a  conflic t  ove r  time ,  however , 
th e difficult y o f  weighin g immediat e need s agains t 
futur e interests .  I t  i s  als o a  conflic t  i n space , 
betwee n th e interest s o f  th e whol e stat e an d thos e o f 
th e individua l  republic s an d regions .  Th e principl e 
tha t  decision-makin g withi n al l  socia l  sector s i s t o 
be strict y centralize d prevent s th e developmen t  o f 
increase d independenc e a t  th e regiona l  an d republi c 
levels .  Large r  politica l  an d economi c independenc e 
fo r  th e republic s coul d lea d t o greate r 
self-consciousnes s an d t o a  feelin g o f  oppositio n t o 
th e desire s an d directive s o f  th e centra l  power . 
Leadin g part y circle s hav e pointe d t o a  "recidivism " 
430 
of  "bourgeois "  ideolog y i n th e presen t  da y Sovie t 
Union ,  an d warning s hav e bee n mad e agains t  loca l 
patriotis m an d tendencie s t o nationalis m i n th e 
wester n Ukrain e an d Georgia ,  fo r  example.[21 ] 
At  firs t  glanc e i t  migh t  seem s tha t  th e centra l 
directio n o f  bot h th e econom y an d environmenta l 
protectio n woul d b e th e bes t  wa y t o unit e economi c 
and ecologica l  efforts .  Bu t  i t  i s  no t  tha t  simpl e i n 
practice .  Thi s i s show n b y th e grea t  problem s tha t 
hav e arise n withi n th e econom y a s such ,  apar t  fro m 
ecologica l  dimensions .  Sovie t  economist s pointe d ou t 
durin g th e 1960 s tha t  industr y i n th e Sovie t  Unio n 
was i n importan t  aspect s a s chaoti c an d anarchisti c 
as i t  eve r  wa s i n capitalis t  countries .  On e faile d 
t o achiev e a  continuous ,  comprehensiv e an d balance d 
developmen t  o f  th e economy ,  du e t o th e fac t  tha t  th e 
concentratio n o f  al l  importan t  decision s i n th e 
centra l  stat e organ s overloade d thes e organ s wit h 
informatio n whic h the y coul d no t  handle .  The y los t 
contac t  wit h reality ,  an d th e interferenc e i n th e 
individua l  sector' s an d branch' s econom y becam e 
extremel y arbitrary .  A t  th e sam e tim e enterprise s 
and loca l  organ s lacke d knowledg e o f  th e 
surroundings .  On e go t  a  syste m tha t  wa s "overplanne d 
fro m abov e an d underplanne d fro m below".[22 ]  I t  i s 
eviden t  tha t  overplanning ,  togethe r  wit h th e lac k o f 
an overvie w o r  o f  informatio n o n differen t  actin g 
levels ,  wil l  b e a  proble m tha t  wil l  b e furthe r 
accentuate d when ,  i n additio n t o stric t  economi c 
goals ,  ecologica l  component s wil l  als o hav e t o b e 
take n int o accoun t  an d brough t  int o th e planning . 
The us e o f  natura l  resource s i s ofte n no t  a 
questio n o f  thei r  "right "  o r  "wrong "  use .  Th e us e o f 
natura l  resource s ofte n entail s conflict s betwee n 
differen t  importan t  interest s an d nationa l  goals , 
conflict s betwee n industria l  expansio n an d th e 
qualit y o f  th e environment ,  betwee n differen t 
resourc e users ,  betwee n differen t  region s an d 
authorities .  Th e all-unio n legislatio n has ,  a s a 
rule ,  onl y draw n u p th e genera l  guideline s o n ho w th e 
natura l  resource s ough t  t o b e used .  Th e authoritie s 
of  th e differen t  republic s an d th e enterprise s hav e 
themselve s bee n permitte d t o specif y an d complet e 
them .  On th e othe r  hand ,  th e republics ' 
environmenta l  legislatio n i s evidentl y no t  applicabl e 
t o industria l  project s carrie d ou t  fro m all-unio n 
interests ,  tha t  is ,  centrall y determine d i n Moscow . 
431 
I n principle ,  Sovie t  leader s ar e fre e t o decid e 
whethe r  on e i s goin g t o hav e a  pollutin g productio n 
or  not .  However ,  thi s freedo m is ,  o f  course ,  limite d 
i n practic e b y political ,  economi c an d bureaucrati c 
realities ,  b y th e valu e structur e o f  Sovie t  society , 
and b y th e Sovie t  citizens '  demand s fo r  a n increase d 
materia l  standard . 
The Sovie t  decision-makers ,  however ,  apparentl y 
stil l  regar d th e issuin g o f  decree s a s th e bes t 
means.  Lat e i n 1978 ,  th e Centra l  Committe e o f  th e 
CPSU an d th e Counci l  o f  Minister s o f  th e USSR adopte d 
a resolutio n "O n Additiona l  Measure s fo r 
Strengthenin g th e Protectio n o f  Natur e an d Improvin g 
th e Utilizatio n o f  Natura l  Resources" .  Th e ne w 
resolutio n note d tha t  ministrie s an d department s ha d 
not  fulfille d th e quota s se t  b y th e decre e o f  1972 . 
Part y an d governmen t  bodie s a t  th e unio n republi c 
leve l  an d belo w ha d "no t  carrie d ou t  effectiv e 
measure s fo r  th e conservatio n o f  land ,  fo r  protectin g 
water s an d th e ai r  basi n agains t  pollutio n an d fo r 
th e rationa l  utilizatio n an d reproductio n o f  natura l 
resources" . 
Single d ou t  fo r  criticis m i n th e 197 8 resolutio n 
wer e th e USSR Ministrie s o f  Chemica l  Industry ,  o f  Oi l 
Refinin g an d Petrochemica l  Industry ,  o f  Chemica l  an d 
Petroleu m Machin e Building ,  o f  Nonferrou s Metallurgy , 
of  Agriculture ,  o f  Construction ,  Roa d an d Communal 
Machin e Building ,  o f  Instrumen t  Building ,  Automatio n 
and Contro l  Systems ,  o f  Powe r  Machin e Building ,  o f 
Fisheries ,  o f  Lan d Reclamatio n an d Wate r  Resources , 
of  Powe r  an d Electrification ,  o f  Pul p an d Pape r 
Industry ,  o f  Tracto r  an d Agricultura l  Machin e 
Building ,  an d o f  Automotiv e Industry .  Th e 
shortcoming s enumerate d include d th e neglec t  o f 
productio n o f  ne w type s o f  equipment ,  instrument s an d 
chemica l  agent s fo r  purifyin g effluents ;  to o slo w 
developmen t  an d introductio n o f  low-wast e productio n 
processes ,  lac k o f  attentio n t o th e question s o f 
rationa l  us e o f  minera l  resources ;  insufficien t 
measure s t o recultivat e land s an d diminis h soi l 
erosion ;  an d deficiencie s i n organizin g natura l 
reserves . 
The USSR Academ y o f  Science s an d th e Unio n 
Republi c academie s o f  science s wer e als o criticize d 
fo r  no t  full y  organizin g "fundamenta l  researc h o n a 
serie s o f  majo r  problem s i n th e conservatio n area" . 
The 197 8 decre e contain s a  numbe r  o f  ruling s o n ho w 
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t o overcom e al l  th e shortcomings .  Th e alread y 
existin g Hydrometeorologica l  Servic e wa s transforme d 
t o th e USSR Stat e Committe e fo r  Hydrometeorolog y an d 
Environmenta l  Control .  I t  wa s entruste d wit h th e 
tas k o f  organizing ,  controllin g an d monitorin g th e 
activitie s i n th e environmenta l  protectio n area . 
Ministrie s an d enterprise s shoul d creat e specia l 
department s fo r  environmenta l  questions .  Manager s a s 
wel l  a s worker s wer e t o b e hel d responsibl e fo r  th e 
realizatio n o f  th e environmenta l  protectio n 
programme s decide d upon.[23 ] 
The chairma n o f  th e Stat e Committe e fo r 
Hydrometeorolog y an d Contro l  o f  th e Natura l 
Environment ,  Yu .  Izrael ,  wa s interviewe d i n 
Literaturnay a Gazet a i n th e sprin g o f  1979 . 
Answerin g a  questio n abou t  th e mean s t o counterac t 
th e negativ e characteristics ,  h e sai d tha t  "th e mai n 
thing "  wa s "tha t  ever y producer ,  fro m worke r  u p t o 
director ,  an d especiall y thos e workin g i n a n 
enterpris e whic h influence s th e environmen t  an d 
pollute s it ,  behave s responsibl y towar d thi s problem , 
and no t  fee l  tha t  hi s busines s i s merel y t o produc e 
th e primar y product".[24 ] 
Izrae l  thu s pointe d t o a  conflic t  o f  interest s 
withi n th e producer s themselves ,  betwee n th e 
immediat e concer n fo r  economi c efficienc y an d th e 
lon g rang e interes t  t o diminis h th e pollutio n o f  th e 
environment .  H e als o showe d tha t  althoug h "th e 
state "  make s th e genera l  decision s an d i s th e owne r 
of  th e basi c mean s o f  productio n (an d many others )  i n 
th e Sovie t  Union ,  individua l  responsibilit y  canno t  b e 
lef t  out .  What  Izrae l  i s  askin g fo r  amount s t o a 
basi c chang e o f  th e valu e syste m o f  Sovie t  citizens , 
as i t  i s  impossible ,  fo r  obviou s reasons ,  t o thin k o f 
reducin g th e rol e o f  stat e authorit y i n Sovie t 
societ y an d economy . 
6.  Fro m a  Marxis t  viewpoin t  i t  i s  readil y sai d tha t 
th e scientific-technologica l  revolutio n bode s th e 
rui n o f  capitalis t  society .  Thi s may b e correct . 
But  i t  i s  a  fac t  tha t  technica l  an d scientifi c 
developmen t  als o set s th e socialis t  system s rocking . 
The Finnis h philosophe r  G.  H .  vo n Wrigh t  note s tha t 
bot h marxism' s classic s an d thei r  orthodo x follower s 
wer e an d ar e guide d b y a  scientifi c  utopianism ,  o r  a 
belie f  tha t  a  scientifi c  insigh t  alon e ca n giv e u s 
th e skil l  an d abilit y  neede d t o buil d a  human e 
society.[25 ] 
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Many goo d environmenta l  protectio n project s ar e 
carrie d ou t  i n th e Sovie t  Union .  Bu t  th e lesso n 
whic h inexorabl y come s fort h i s tha t  Marxism-Leninis m 
as a  stat e ideology ,  stat e ownershi p o f  th e mean s o f 
production ,  an d "rea l  socialist "  planne d economy , 
obviousl y need s i n n o wa y impl y tha t  importan t 
environmenta l  consideration s ar e integra l  t o th e 
developmen t  o f  th e economy .  Th e Sovie t  Unio n ha s 
misse d it s historica l  chanc e t o demonstrat e ho w on e 
protect s environmenta l  interest s whe n establishin g 
and buildin g a  socialis t  society .  Th e majorit y o f 
thos e participatin g i n th e debat e i n th e Sovie t  Unio n 
conside r  tha t  particula r  historica l  circumstance s ar e 
t o b e blame d fo r  th e fac t  tha t  environmenta l 
interest s wer e ignore d fo r  s o lon g a  time .  Muc h 
trut h lie s i n thi s view .  Bu t  al l  socialis t  societie s 
wil l  likel y b e constructe d unde r  "particular " 
circumstances .  Sinc e i n th e Sovie t  Unio n on e ha s 
been force d t o wai t  s o lon g befor e tryin g t o realiz e 
socialism' s capacit y t o protec t  th e environment ,  on e 
can no w us e experience s fro m othe r  countrie s i n thi s 
area . 
The cours e o f  event s durin g th e nex t  decad e wil l 
sho w ho w th e ne w regulation s wil l  b e applie d an d wha t 
furthe r  measure s wil l  b e neede d t o solv e th e 
problems .  Therefore ,  i t  woul d b e bot h importan t  an d 
interestin g t o follo w th e developmen t  i n th e Sovie t 
Unio n i n thi s area :  wil l  th e pretensio n tha t  th e 
Sovie t  Unio n play s th e rol e o f  avan t  gard e i n th e 
are a o f  environmenta l  conservatio n becom e a  realit y 
or  wil l  tha t  rol e b e reduce d t o a n ideologica l 
fictio n t o serv e a s compensatio n fo r  th e inadequacie s 
i n th e practica l  environmenta l  conservatio n work ? 
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ENVIRONMENTAL POLIC Y AND AMERICAN LIBERALISM : 
THE DEPARTMENT OF TH E INTERIOR ,  1933-195 3 
Clayto n R .  Koppes ,  Oberli n Colleg e 
The perio d 193 3 throug h 195 3 i s a  critica l  er a 
i n America n environmenta l  history .  Th e Ne w Dea l  mad e 
a majo r  contributio n t o environmenta l  policy ;  th e 
fat e o f  tha t  legac y durin g Worl d War  I I  an d th e 
Truman administratio n i s equall y importan t  a s a  stud y 
i n th e continuit y o f  policy .  Historian s hav e tende d 
t o assum e tha t  th e Fai r  Dea l  continue d Ne w Dea l 
environmenta l  measures ,  a s the y d o fo r  liberalis m a s 
a whole .  A  close r  loo k a t  th e Truma n perio d reveals , 
however ,  a  marke d chang e i n it s approac h t o 
environmenta l  issues ,  eve n a t  time s a  reversa l  o f  Ne w 
Deal  policy .  Th e purpos e o f  thi s pape r  i s t o presen t 
a ne w synthesi s o f  environmenta l  polic y i n relatio n 
t o broade r  current s o f  America n liberalis m fro m 193 3 
throug h 1953.[1 ] 
To understan d Ne w Dea l  environmenta l  politic s i t 
i s  necessar y t o analyz e briefl y th e inheritanc e o f 
th e period s 1890-191 6 an d 1917-1932 .  Th e firs t 
conservatio n movement  produce d marke d change s i n th e 
ways American s deal t  wit h th e environment ,  bu t  th e 
natur e o f  th e shif t  ha s arouse d ver y differen t 
interpretations .  Th e "conservatio n a s efficiency " 
school ,  abl y represente d b y Samuel  P .  Hays ,  i s 
perhap s dominant .  Th e efficienc y thesi s ha s a  majo r 
cost ,  however ;  i t  al l  bu t  ignore d th e preservatio n 
sid e o f  th e conservatio n movement  an d henc e slighte d 
th e nonmateria l  consideration s tha t  wer e prominen t  i n 
th e conservatio n ethos .  On th e developmen t  sid e Hay s 
and other s performe d a  notabl e servic e i n rescuin g 
th e stud y o f  conservatio n fro m a  frequentl y 
uncritica l  acceptanc e o f  th e conservationists ' 
democrati c an d anti-bi g busines s rhetoric .  An d ye t 
i n thei r  preoccupatio n wit h efficiency ,  historian s 
hav e gon e to o fa r  i n dismissin g th e conservationists ' 
rhetori c a s mer e windo w dressin g o r  cant .  Regardles s 
of  th e conservationists '  intentions ,  conservatio n 
policie s rais e on e o f  th e centra l  concern s o f 
politics--t o us e Harol d Lasswell' s  classi c dictum , 
"who get s what ,  when ,  where ,  an d how. "  I n othe r 
words ,  bot h th e us e o f  natura l  resource s an d th e 
environmenta l  consequence s directl y affec t  th e 
distributio n o f  powe r  an d benefit s i n society .  Th e 
effect s ten d t o var y accordin g t o th e positio n o f 
437 
individual s an d group s i n th e powe r  structure.[2 ] 
Furthermore ,  th e choic e o f  th e politica l  aren a 
i n whic h environmenta l  issue s ar e decide d usuall y i s 
directl y relate d t o th e hoped-fo r  outcom e an d wh o 
benefit s fro m th e polic y decisions .  Th e attemp t  t o 
deal  wit h issue s o n a  local ,  state ,  o r  nationa l  leve l 
i s  no t  simpl y a n abstrac t  questio n o f  efficienc y o r 
of  centralizatio n versu s decentralization ,  althoug h 
thes e may b e involved .  Rather ,  organize d group s tr y 
t o rais e issue s a t  th e particula r  level s wher e the y 
anticipat e thei r  interest s wil l  triumph . 
Historicall y conservationist s hav e usuall y sough t 
actio n a t  th e federa l  leve l  an d trie d t o buil d a 
nationa l  constituency .  Thei r  opponent s hav e tende d 
t o concentrat e o n loca l  an d regiona l  decisio n making . 
Politica l  powe r  i n America ,  a s Gran t  McConnel l  ha s 
shown,  ha s historicall y bee n local.[3 ] 
I t  i s  therefore ,  incomplet e an d eve n misleadin g 
t o discus s environmenta l  politics ,  whethe r  o f  th e 
firs t  o r  secon d Roosevel t  administrations ,  a s simpl y 
effort s t o improv e efficienc y o r  t o centraliz e 
decisio n making .  Environmenta l  politic s i s mor e tha n 
Tayloris m o n a  nationa l  scale ;  i t  als o embodie s i n a 
majo r  wa y question s o f  equity ,  ethics,  an d 
nonmateria l  values . 
An exampl e may hel p clarif y th e point .  A 
decisio n b y th e Burea u o f  Reclamatio n t o buil d a  da m 
involve s question s o f  efficiency ,  t o b e sure .  Bu t 
th e firs t  questio n t o b e aske d i s th e appropriatenes s 
of  th e da m t o begi n with—i n othe r  words ,  suc h 
essentiall y  nonmateria l  value s a s free-runnin g river s 
or  preservatio n o f  wilderness .  Th e efficienc y 
categor y migh t  b e though t  o f  a s increase s i n nationa l 
productivity ,  us e o f  a n otherwis e "wasted "  asset , 
exper t  management ,  relationshi p t o a  comprehensiv e 
plannin g scheme ,  an d presumabl y rationa l  choic e base d 
on scientifi c  criteri a rathe r  tha n politica l 
bargaining .  Bu t  suc h a n approac h overlook s som e o f 
th e mos t  importan t  an d mos t  interestin g questions . 
One suc h grou p o f  issue s involve s suc h question s a s 
th e locu s o f  decisio n making ,  th e value s o f  th e 
person s makin g th e decision ,  an d wha t  interest s ar e 
likel y t o b e hear d i n suc h forums .  Anothe r  se t  o f 
question s involve s th e benefit s fro m th e dam .  Shoul d 
th e electrica l  powe r  tha t  i s  generate d b e sol d t o a 
privat e utilit y  o r  shoul d i t  b e distribute d t o 
consumer s b y th e government ? Shoul d th e heavil y 
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subsidize d irrigatio n wate r  fro m th e dam' s reservoi r 
be mad e availabl e t o an y landholde r  i n an y amount , 
whethe r  a  famil y farme r  o r  a n agribusines s 
conglomerate ;  o r  shoul d th e wate r  b e distribute d i n 
suc h a  wa y a s t o benefi t  smalle r  interest s 
exclusively ? Retrea t  t o Giffor d Pinchot' s abstrac t 
efficienc y standar d o f  "th e greates t  goo d fo r  th e 
greates t  numbe r  i n th e lon g run "  beg s almos t  ever y 
question ,  althoug h i t  implie s a  utilitarian , 
production-oriente d approac h i n keepin g wit h genera l 
capitalis t  expansio n an d a  minimu m o f  redistribution . 
The progressiv e conservatio n movement  addresse d thes e 
issues ,  althoug h tentativel y an d sporadically .  On e 
of  it s  majo r  legacie s wa s th e 160-acr e law ,  whic h b y 
limitin g th e wate r  supplie d t o an y on e landowne r 
trie d t o assur e wid e distributio n o f  federa l 
irrigatio n subsidies .  I n othe r  cases ,  notabl y th e 
nationa l  forests ,  th e idea l  o f  efficienc y tende d t o 
favo r  bi g lumbe r  companie s an d larg e stockmen .  Bu t 
whateve r  succes s conservationist s ha d i n grapplin g 
wit h th e issues ,  th e interpretiv e problem s o f 
environmenta l  histor y canno t  b e solve d b y ignorin g 
equity ,  ethical ,  an d nonmateria l  considerations . 
Fro m Worl d War  I  throug h 193 2 environmenta l 
polic y wa s characterize d b y minima l  protectio n an d 
frequentl y outrigh t  abuse .  I n th e driv e fo r  maximu m 
productio n durin g Worl d War  I  many environmenta l 
safeguard s lapsed ,  ofte n wit h seriou s consequences . 
I n on e o f  th e classi c environmenta l  blunders , 
stockme n wer e allowe d t o ru n shee p i n th e nationa l 
parks ;  pristin e area s bor e th e scar s fo r  year s t o 
come.  I n th e 1920 s suc h conservatio n legislatio n a s 
was passe d represente d a  defea t  fo r  th e conservatio n 
movement ,  a s Hay s ha s observe d o f  th e Wate r  Powe r  Ac t 
and Minera l  Leasin g Ac t  o f  1920 .  Earl y attempt s t o 
deal  wit h oi l  pollutio n encountere d suc h heav y 
oppositio n fro m th e petroleu m industr y tha t  whe n a 
statut e finall y emerge d i t  ha d neithe r  teet h no r 
money fo r  enforcement .  Th e Interio r  Department' s 
administratio n wa s tinge d wit h scanda l  i n th e Teapo t 
Dome episode ;  mor e generall y it s administratio n wa s 
quie t  an d unimaginative .  An d a t  time s th e ver y basi s 
of  comprehensiv e managemen t  o f  natura l  resource s wa s 
threatened ,  a s whe n th e Hoove r  administratio n 
attempte d t o ced e th e remainin g publi c domai n t o th e 
states ,  wh o decline d t o accep t  th e burden .  Th e 
perio d 1917-193 2 may no t  hav e marke d s o dramati c a 
reversa l  o f  conservatio n movement  a s isolate d 
dramati c event s suc h a s Teapo t  Dome hav e suggeste d t o 
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some historians .  Bu t  measure d agains t  th e nee d fo r 
environmenta l  actio n an d th e partia l  victorie s o f  th e 
conservatio n movement  o f  1900-1916 ,  th e perio d o f 
Worl d War  I  an d th e 1920 s lef t  a  lon g agend a fo r  th e 
New Deal .  I n dealin g wit h thi s backlo g th e Roosevel t 
administratio n foun d th e situatio n exacerbate d b y 
economi c collaps e an d environmenta l  disasters ,  suc h 
as th e Dus t  Bowl—phenomen a whic h wer e related ,  a s 
Donal d Worste r  ha s perceptivel y observed .  Th e 
conjunctio n o f  thes e economi c an d environmenta l 
problem s presente d th e Ne w Dea l  wit h bot h a  challeng e 
and a n opportunity.[4 ] 
The socia l  crisi s o f  th e 1930 s insure d tha t  th e 
New Dea l  environmenta l  agend a woul d addres s no t  onl y 
th e issu e o f  efficienc y bu t  thos e o f  equity ,  ethics , 
and nonmateria l  consideration s wit h greate r  attentio n 
tha n previously .  B y 194 1 th e Frankli n Roosevel t 
administratio n ha d amasse d a s significan t  a n 
environmenta l  recor d a s an y previou s presidency . 
Thre e element s contribute d t o a  reinvigoratio n o f 
conservatio n i n th e 1930s :  libera l  ideology ,  stron g 
executiv e leadership ,  an d a  receptiv e Congress . 
Undergirdin g thos e politica l  realitie s wer e th e 
economi c condition s o f  th e depression .  When th e 
economy shifte d t o expansio n durin g th e wa r  an d 
postwa r  booms ,  th e thre e engine s o f  Ne w Dea l 
environmenta l  polic y woul d mov e i n a  ver y differen t 
direction . 
The firs t  element—libera l  ideology—imbue d 
1930s conservationist s wit h a  distinctiv e holisti c 
vie w o f  natura l  resource s an d society .  Thi s 
philosoph y represente d a  fusio n o f  environmenta l 
idea s an d wha t  migh t  b e terme d "commonwealt h 
liberalism. "  Th e commonwealt h liberal s groupe d 
aroun d suc h figure s a s Harol d L .  Ickes ,  Secretar y o f 
th e Interior ,  1933-1946 ;  Henr y A .  Wallace ,  Secretar y 
of  Agriculture ,  1933-1941 ,  an d Vic e President , 
1941-1945 ;  Rexfor d G.  Tugwell ,  brai n truster , 
Assistan t  Secretar y an d Undersecretar y o f 
Agriculture ,  1933-1936 ,  an d administrativ e utilit y 
infielder ;  Arthu r  E .  Morgan ,  chairma n o f  th e 
Tennesse e Valle y Authority ,  1933-1938 ;  an d 
organization s suc h a s th e Nationa l  Resource s Plannin g 
Board .  Thei r  analysi s o f  natur e an d societ y began , 
not  wit h privat e interests ,  a s wa s tru e o f  corporat e 
liberals ,  bu t  wit h th e welfar e o f  th e commonwealt h a s 
a whole .  The y favore d comprehensiv e plannin g tha t 
woul d desig n program s tha t  fi t  togethe r  a s a n 
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integrate d whole .  Th e marke t  threatene d thi s we b o f 
interconnections ;  i t  therefor e neede d t o b e modifie d 
by a  stronge r  communit y sens e t o furthe r  "socia l 
justic e an d socia l  charity, "  sai d Wallace .  Th e 
primac y o f  natur e an d th e commonwealt h mean t  tha t 
long-rang e socia l  goal s shoul d tak e precedenc e ove r 
short-ter m privat e interests .  A s Morga n said :  "We 
ar e no t  complet e owner s o f  th e soil ,  bu t  onl y 
trustee s fo r  a  generation. "  Thei r  attitud e too k 
fundamentall y a n ethica l  stance .  "We mus t  ge t  a 
sens e o f  persona l  responsibilit y  towar d th e nationa l 
resource s a s a  whole, "  sai d Ickes.[5 ] 
Fro m th e scarcit y economic s o f  th e thirties , 
the y too k th e ide a tha t  thre e centurie s o f  economi c 
expansion ,  whic h ha d raise d livin g standard s b y 
creatin g a  surplu s t o b e divided ,  wa s ending .  Th e 
pi e coul d n o longe r  b e enlarge d indefinitely ;  i t 
therefor e ha d t o b e resliced .  "Economi c surplu s doe s 
not  necessaril y  resul t  i n a  prosperou s an d happ y 
people, "  Morga n pointe d out .  "We nee d a  greate r 
sharin g .  .  . "  Th e Nationa l  Resource s Committe e 
calle d fo r  reducin g "glarin g inequalitie s o f  wealt h 
and income."[6 ] 
The environmenta l  philosoph y entaile d a  larg e 
measur e o f  structura l  change ,  i.e. ,  shift s i n th e 
loc i  o f  powe r  i n society .  Althoug h perhap s stoppin g 
shor t  o f  socialism ,  Ne w Dea l  conservationist s favore d 
more stat e managemen t  o f  th e econom y tha n anythin g 
yet  attempte d an d a n alteratio n i n th e group s whic h 
stoo d t o benefi t  fro m federa l  programs .  Icke s 
summarize d th e environmentalis t  visio n i n a 
suggestiv e metaphor :  " A fores t  i s  a  communit y o f 
trees ,  a s a  cit y i s a  communit y o f  huma n beings, "  h e 
said .  Ther e i s a  struggl e fo r  existenc e i n a  forest , 
"but ,  o n th e othe r  hand ,  a  fores t  i s  a  cooperativ e 
communit y i n whic h eac h tre e help s it s neighbo r  an d 
contribute s it s par t  t o th e common protectio n o f  th e 
young. "  What  occurre d naturall y i n th e wildernes s 
require d interventio n i n huma n society .  "We no w 
undertak e t o achiev e a  gran d visio n fo r  th e whol e 
country ,  sayin g tha t  thi s lan d shal l  b e cropped ,  thi s 
shal l  b e range ,  thi s shal l  b e forest ,  thi s shal l  b e 
worke d fo r  minerals, "  Icke s continued .  "I n thi s way , 
and n o other ,  ca n w e properl y conserve—tha t  i s t o 
say ,  us e wisely—ou r  natura l  resource s an d provid e 
fo r  a  mor e equabl e distributio n o f  thei r 
bounties."[7 ] 
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As importan t  t o Ne w Dea l  environmentalist s a s 
structura l  chang e wa s a  desir e t o develo p citizens ' 
aestheti c an d psychologica l  faculties .  The y 
therefor e sough t  a  balanc e i n th e long-standin g 
interna l  conservationis t  feu d betwee n 
preservationist s an d developers .  Preservatio n o f 
natur e ha d link s t o othe r  Ne w Dea l  programs ,  suc h a s 
th e art s projects ;  mor e tha n merel y work-relie f 
measure s the y marke d a  ne w governmen t  interes t  i n 
aestheti c an d communit y activities .  Wallac e hope d 
th e Ne w Dea l  coul d "leav e somethin g tha t  contribute s 
towar d givin g lif e meaning ,  jo y an d beaut y fo r 
generation s t o come. "  Conservationist s believe d tha t 
moder n man foun d psychologica l  refreshmen t  i n nature . 
"I t  i s  mor e vita l  fo r  many human s t o vie w th e sunse t 
acros s som e wildernes s lakele t  o r  scal e th e summi t  o f 
a deepl y woode d mountain ,  tha n i t  i s  t o enjo y an y 
materia l  comfor t  whic h twentiet h centur y 
mechanizatio n ha s bestowed, "  argue d Rober t  Marshall , 
chie f  foreste r  o f  th e Burea u o f  India n Affairs .  I n 
thei r  fulles t  expression ,  Ne w Dea l  environmentalist s 
hel d ou t  th e idea l  o f  a n ecological ,  cooperativ e 
commonwealth.[ 8 ] 
The commonwealt h liberal s gav e th e Ne w Dea l  a 
distinctiv e leaven ,  bu t  thei r  positio n wa s tenuous . 
Much o f  th e Ne w Deal' s disorde r  ca n b e understoo d a s 
a struggl e betwee n th e commonwealt h liberal s an d wha t 
migh t  b e terme d "corporat e liberals."[9 ]  Instea d o f 
startin g wit h commonwealt h values ,  corporat e liberal s 
saw th e publi c goo d a s arisin g fro m th e clas h o f 
society' s constituen t  parts .  Corporat e liberal s 
ofte n favore d increasin g federa l  power ,  bu t  sinc e 
the y fo r  th e mos t  par t  accepte d th e existin g 
distributio n o f  powe r  i n society ,  th e benefit s o f  a 
large r  federa l  presenc e usuall y flowe d t o group s 
alread y favored .  Thu s bi g busines s coul d b e see n 
eventuall y a s a  potentia l  all y  o f  liberalism ,  a s 
durin g Worl d War  I I  an d th e Col d War . 
Stron g leadership ,  particularl y b y th e Presiden t 
and th e Secretar y o f  th e Interior ,  provide d a  secon d 
supportin g elemen t  fo r  Ne w Dea l  environmenta l  policy . 
Presiden t  Roosevelt ,  wh o onc e liste d hi s occupatio n 
as "tre e farmer, "  wa s intereste d i n conservatio n fro m 
gran d desig n t o minutiae .  A n "instinctiv e 
collectivist, "  Roosevel t  endorse d structura l  chang e 
throug h conservation .  He infuse d th e Tennesse e 
Valle y Authorit y concept ,  whic h previousl y ha d bee n 
conceive d o f  mainl y fo r  electricit y generatio n an d 
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floo d control ,  wit h th e plannin g ideal .  When h e 
firs t  explaine d TV A t o Arthu r  Morgan ,  "h e talke d 
chiefl y abou t  a  designe d an d planne d socia l  an d 
economi c order. "  Th e Presiden t  wante d federa l 
irrigatio n project s t o b e undertake n "no t  fo r  th e 
benefi t  o f  th e man wh o happen s t o ow n th e lan d a t  th e 
time, "  bu t  t o provid e smal l  tract s tha t  woul d "giv e 
firs t  chanc e t o th e 'Grape s o f  Wrath '  familie s o f  th e 
nation. "  He envisione d a  planne d Columbi a Basi n 
Projec t  tha t  coul d suppor t  80,00 0 familie s i n 
agricultur e an d 20,00 0 other s i n smal l  industries .  A 
dedicate d preservationist ,  h e ordere d a  specia l 
photographi c surve y s o tha t  h e coul d personall y 
demarcat e th e boundar y o f  th e ne w Olympi c Nationa l 
Par k i n Washington .  H e halte d th e introductio n o f 
nonnativ e flor a an d faun a int o th e Okefenoke e swamp 
and lamented ,  "Why ,  o h why ,  can' t  we le t  origina l 
natur e remai n origina l  nature! "  I n th e crowde d las t 
month s o f  hi s lif e h e too k tim e t o pla n a n 
internationa l  conservatio n conference.[10 ] 
Secretar y Ickes ,  a  Chicag o lawyer ,  Bul l  Mooser , 
and vetera n o f  refor m causes ,  sough t  t o remak e hi s 
departmen t  int o a  comprehensiv e conservatio n agency . 
Publi c powe r  too k a  centra l  position .  Privat e 
utilitie s epitomize d exploitatio n an d specia l 
privilege—h e onc e cheerfull y consigne d utilitie s 
magnat e Samuel  Insul l  t o th e sam e infern o a s Joh n 
Dillinge r  an d A l  Capone .  On th e publi c domai n 
rehabilitatio n an d redistributio n wer e crucial . 
Throughou t  hi s ter m h e emphasize d comprehensiv e 
planning ,  especiall y i n th e for m o f  valle y 
authorities ,  whic h h e hope d t o locat e i n hi s 
department .  H e balance d th e developmenta l  sid e wit h 
a stron g interes t  i n preservation ;  h e wante d th e 
nationa l  par k syste m "greatl y enlarged. "  Th e 
secretar y dre w upo n th e talent s o f  a  notabl e corp s o f 
young ,  energeti c Ne w Dealers ,  suc h a s Osca r  L . 
Chapman,  assistan t  secretar y fro m 1933-1946 ;  lawye r 
Abe Fortas ,  hea d o f  th e divisio n o f  wate r  an d powe r 
fro m 1941-194 3 an d unde r  secretar y fro m 1943-1945 ; 
economist s Arthu r  Goldschmidt ,  Pau l  Raver ,  an d 
Stephe n Raushenbush ;  an d wildernes s enthusias t  Rober t 
Marshall .  Cadre s o f  bright ,  idealisti c youn g 
liberal s staffe d th e middl e level s o f  th e 
bureaucracy .  Wit h thei r  hel p Icke s transforme d th e 
onc e scandal-ridden ,  unimaginativ e Interio r 
Departmen t  int o a  dynami c agenc y tha t  stoo d i n th e 
forefron t  o f  Ne w Dea l  liberalism.[11 ] 
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Congres s provide d th e thir d elemen t  o f  suppor t 
fo r  Ne w Dea l  conservation .  Congres s wa s mor e 
responsiv e t o privat e economi c interest s wit h a 
short-rang e outlook ,  partl y becaus e o f  th e outsize d 
Wester n blo c i n th e Senate .  Wit h th e formatio n o f 
th e conservativ e coalitio n i n 1937-1938 ,  legislativ e 
suppor t  becam e increasingl y limite d t o specifi c 
developmen t  programs .  Congres s rejecte d Some o f  th e 
boldes t  conservatio n ideas ,  suc h a s a  measur e t o 
establis h "seve n littl e TVAs "  an d Ickes '  attemp t  t o 
tur n mos t  o f  southeaster n Uta h int o a  spectacula r 
nationa l  park .  Nevertheles s congressiona l  backin g 
was substantial ,  chiefl y amon g liberal s wh o supporte d 
th e publi c powe r  program ,  antimonopol y activities , 
and par k expansion.[12 ] 
By th e tim e o f  th e nationa l  defens e buildu p i n 
1939-1941 ,  th e Ne w Dea l  recor d equale d an y i n 
America n environmenta l  history .  Structura l  change s 
prove d far-reaching .  Transforme d fro m a  flounderin g 
irrigatio n agency ,  th e Burea u o f  Reclamatio n becam e 
th e vehicl e fo r  a  vas t  expansio n o f  publi c power . 
The installe d capacit y o f  it s  generatin g plant s ros e 
fro m 30,00 0 kilowatt s i n 1933—th e siz e o f  a  tow n 
ligh t  plant—t o 2,178,19 7 kilowatt s i n 1946 .  Bu t 
more significan t  tha n yard s o f  concret e o r  million s 
of  kilowatt s wa s th e department' s redistributiv e 
intent .  Th e Reclamatio n Projec t  Ac t  o f  193 9 gav e th e 
departmen t  th e authorit y i t  neede d t o formulat e a 
stron g pro-publi c positio n o n power .  Icke s als o 
resurrecte d th e nearl y forgotte n exces s lan d law . 
Thi s measur e limite d individual s t o receivin g th e 
heavil y subsidize d irrigatio n wate r  fro m reclamatio n 
project s t o 16 0 acre s apiec e an d require d landowner s 
t o sel l  exces s land s i n orde r  t o receiv e projec t 
water .  Conservativ e reclamatio n official s a t  firs t 
tol d "Hones t  Harold "  tha t  th e la w ha d bee n " a dea d 
lette r  fo r  years "  an d tha t  i t  wa s bette r  t o "le t 
sleepin g dog s lie. "  Bu t  sensin g th e redistributiv e 
and community-buildin g possibilitie s i n th e acreag e 
limitation ,  th e secretar y mappe d a  progra m fo r 
enforcement.[13 ] 
Beside s publi c power ,  th e Interio r  Departmen t 
als o attempte d t o asser t  commonwealt h value s ove r  tw o 
new area s o f  th e publi c domain .  First ,  th e Taylo r 
Grazin g Ac t  o f  193 4 establishe d federa l  contro l  ove r 
th e 14 2 millio n acre s o f  th e publi c domain ,  whic h ha d 
seriousl y deteriorate d afte r  decade s o f  unregulate d 
privat e use .  Althoug h badl y flawe d i n it s 
444 
administratio n i n th e 1930s ,  th e measur e raise d th e 
possibilit y  o f  mor e equitabl e distributio n o f  usag e 
privileges ,  comprehensiv e planning ,  an d assertio n o f 
long-ru n communit y value s ove r  short-ter m privat e 
profi t  throug h eventua l  rehabilitatio n o f  th e range . 
Second ,  th e managemen t  o f  th e $100-million-a-yea r 
fisherie s i n Alask a wa s transferre d t o th e Interio r 
Departmen t  fro m th e Departmen t  o f  Commerc e i n 1939 . 
An oligopol y o f  larg e food-processin g firm s ha d badl y 
deplete d th e resourc e throug h overfishing .  A t  war' s 
end Icke s move d t o redistribut e fishin g permit s i n 
favo r  o f  smalle r  fisherme n an d eventuall y t o 
stabiliz e th e resourc e b y reducin g th e catch. [14 ] 
The department' s developmen t  progra m wa s 
balance d b y upholdin g th e obligatio n t o preserve . 
The principl e o f  th e nationa l  par k syste m calle d fo r 
maintainin g natura l  area s a s nea r  thei r  pristin e 
stat e a s possible .  Ne w Dea l  preservationist s 
increasingl y viewe d th e parks ,  monuments ,  an d 
wildernes s area s a s ecologica l  units— a poin t  o f 
departur e tha t  distinguishe d th e commonwealt h 
liberal s fro m conservatives ,  wh o tende d t o se e th e 
nationa l  park s a s isolate d sceni c gems ,  ofte n ope n t o 
commercia l  encroachment .  Severa l  ne w nationa l  park s 
wer e established ,  sometime s ove r  heav y loca l 
opposition ;  the y include d fou r  predominantl y 
wildernes s units ,  Olympic ,  King s Canyon ,  Bi g Bend , 
and Everglades .  Th e numbe r  o f  nationa l  monument s wa s 
increase d fro m 3 3 t o 86 ,  an d a  hos t  o f  wildlif e 
refuge s wer e added .  Th e siz e o f  th e par k an d 
monument  syste m gre w fro m 14,739,40 5 acre s i n 193 3 t o 
20,346,24 9 acre s i n 1946.[15 ] 
The Interio r  Department' s program s wer e 
representativ e o f  conservatio n activitie s throughou t 
th e government .  Publi c powe r  mad e grea t  stride s i n 
th e Rura l  Electrificatio n Administratio n an d 
Tennesse e Valle y Authority ;  th e federa l  shar e o f 
electricit y generate d i n th e countr y ros e fro m 1. 6 
percen t  i n 193 7 t o 12. 7 percen t  i n 1944 .  Th e 
Civilia n Conservatio n Corp s enrolle d tw o millio n 
youn g men ,  wh o carrie d ou t  innumerabl e activities , 
includin g plantin g mor e tha n hal f  th e tree s place d i n 
publi c an d privat e forest s befor e th e 1930 s an d 
stockin g lake s an d stream s wit h a  billio n fish . 
Workin g wit h loca l  farmers ,  th e Soi l  Conservatio n 
Servic e (originall y Soi l  Erosio n Service )  bega n 
reversin g th e erosio n tha t  wa s affectin g 8 0 percen t 
of  th e nation' s farmland .  Mor e tha n eleve n millio n 
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acre s wer e adde d t o federa l  forestr y management . 
Wildlif e conservatio n an d researc h advance d i n th e 
wildlif e bureau ,  aide d b y ne w mone y mad e availabl e 
unde r  th e Pitman-Robertso n Act .  Th e Nationa l 
Resource s Plannin g Boar d an d it s predecessor s mad e a 
star t  o n comprehensiv e planning .  Mos t  federa l 
conservatio n agencie s wrot e detaile d plannin g 
document s an d some ,  notabl y th e Burea u o f 
Reclamation ,  Soi l  Conservatio n Service ,  an d Fores t 
Service ,  attempte d t o includ e a  larg e degre e o f 
plannin g fo r  privat e land s a s well.[16 ] 
Impressiv e thoug h thes e accomplishment s were , 
however ,  1930 s environmenta l  polic y was ,  a s ha s bee n 
observe d o f  th e Ne w Dea l  a s a  whole ,  "a n eve r 
recurrin g stor y o f  wha t  migh t  hav e been. "  Th e 
Roosevel t  administratio n achieve d Ickes '  "gran d 
vision "  onl y i n a  smal l  measure .  Many reason s 
accounte d fo r  th e shortfall .  Entrenche d economi c 
interest s blunte d man y Ne w Dea l  initiatives . 
Legislatio n sometime s wa s flawed .  Bureaucrat s 
inherite d fro m previou s administration s ofte n dilute d 
new programs ;  som e officials ,  notabl y i n th e Grazin g 
Servic e an d Fis h an d Wildlif e Service ,  wer e mor e 
responsiv e t o th e industrie s the y wer e suppose d t o 
regulat e tha n t o conservatio n principles . 
Exasperate d wit h th e obstructionis m o f  Burea u o f 
Reclamatio n engineers ,  Icke s finall y too k th e 
distributio n o f  electricit y awa y fro m the m an d place d 
i t  i n a  ne w office ,  th e Divisio n o f  Wate r  an d Power , 
unde r  hi s direc t  control.[17 ] 
Liberalis m als o bor e som e o f  th e blame . 
Commonwealt h liberal s prove d dismayingl y vulnerabl e 
t o jurisdictiona l  feuds :  Wallac e snatche d th e Soi l 
Erosio n Servic e whe n Icke s wa s ou t  o f  town ,  "th e ol d 
curmudgeon "  scheme d continuall y t o ge t  th e Fores t 
Servic e int o hi s department ,  an d Agricultur e an d 
Interio r  trade d charge s an d countercharge s ove r  whic h 
agenc y shoul d manag e grazin g o n th e publi c lands . 
Othe r  Ne w Dealer s ha d thei r  ow n empire s t o buil d an d 
defend ,  an d ofte n eye d th e commonwealt h liberals ' 
goal s suspiciously .  Davi d Lilientha l  o f  TV A carrie d 
on a  runnin g feu d wit h Ickes ,  fo r  example ,  ove r 
whethe r  valle y authoritie s shoul d b e independen t 
agencie s o r  shoul d b e locate d i n regula r  departments . 
What  seeme d a t  time s mainl y bureaucrati c infighting , 
was a t  roo t  a  struggl e ove r  whethe r  valle y 
authoritie s woul d striv e fo r  mor e radica l  structura l 
chang e tha n di d TVA .  Finally ,  Frankli n Roosevelt , 
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who gav e s o muc h stimulatio n t o conservatio n emerged , 
ironically ,  a s a  majo r  disappointment .  H e ofte n 
restraine d o r  gav e onl y toke n suppor t  t o thos e wh o 
trie d t o implemen t  wha t  h e advocated .  Roosevel t 
seemed pre y t o a  fata l  ambivalence :  He wa s attracte d 
intellectuall y t o commonwealt h liberalism ,  bu t  whe n 
i t  cam e t o actio n h e tende d t o sid e wit h th e 
corporat e Ne w Dealers.[18 ] 
The famou s disput e betwee n Arthu r  E .  Morga n an d 
hi s successo r  i n TVA ,  Davi d Lilienthal ,  epitomize d 
th e spli t  betwee n commonwealt h an d corporat e 
liberalis m i n th e lat e Ne w Dea l  ove r  bot h polic y an d 
strategy .  Sometime s caricature d unfairl y a s simpl y 
an anachronisti c sponso r  o f  craf t  industry ,  Morga n i n 
realit y ha d a  sweepin g visio n o f  planne d regiona l 
development .  "Th e TV A i s no t  primaril y a  da m 
buildin g job ,  a  fertilize r  job ,  o r  power-transmissio n 
job, "  h e said .  Bu t  tha t  wa s wha t  th e agenc y became . 
Afte r  hi s departur e i n 1938 ,  TV A deliberatel y avoide d 
th e wor d "planning, "  concentrate d o n electricit y an d 
fertilize r  production ,  an d throug h it s much-toute d 
"decentralization "  gav e u p structura l  chang e a s i t 
embrace d th e regiona l  powe r  framework .  "B y 193 6 TV A 
shoul d hav e bee n calle d th e Tennesse e Valle y Powe r 
Productio n an d Floo d Contro l  Corporation, "  Rexfor d 
Tugwel l  an d E .  C .  Banfiel d remarke d sardonically . 
The outcom e o f  th e struggl e betwee n commonwealt h an d 
corporat e liberalis m whic h th e spli t  i n TV A 
foreshadowe d woul d hav e a  decisiv e effec t  o n th e 
libera l  visio n durin g an d afte r  Worl d wa r  II.[19 ] 
Pear l  Harbo r  unleashe d seriou s danger s fo r  th e 
Roosevel t  conservatio n program .  B y the n th e Ne w Dea l 
legislativ e progra m ha d los t  muc h o f  it s  momentum, 
althoug h occasiona l  advance s wer e stil l  possible .  A s 
an administrativ e an d ideologica l  vehicle ,  however , 
th e Ne w Dea l  continue d t o functio n fairl y well . 
Demand fo r  increase d productio n replace d th e scarcit y 
economic s o f  th e depression .  Th e preservationis t 
camp wa s threatene d first .  Grazin g interest s wante d 
t o ru n stoc k i n th e nationa l  parks ,  a s the y ha d bee n 
allowe d t o d o i n Worl d War  I .  Th e lumbe r  an d 
aircraf t  industrie s trie d t o cu t  th e super b stand s o f 
Sitk a spruc e i n Olympi c Nationa l  Park .  Icke s 
rebuffe d bot h thes e inroads .  Althoug h th e Nationa l 
Par k Servic e suffere d budge t  cuts ,  th e administratio n 
uphel d th e principl e o f  preservin g natur e intac t 
despit e wartim e emergency .  Th e par k syste m eve n 
gaine d a n importan t  additio n whe n Roosevel t  signe d a n 
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executiv e orde r  makin g th e Jackso n Hol e countr y i n 
Wyoming a  nationa l  monument .  Hi s actio n irke d 
Congress ,  whic h refuse d t o appropriat e fund s t o 
operat e th e monument .  Bu t  th e President' s bol d mov e 
save d Jackso n Hol e fro m commercia l  developmen t  unti l 
it s  statu s coul d b e resolve d i n 1950.[20 ] 
The departmen t  als o manage d successfu l  holdin g 
action s an d som e advance s i n structura l  matters .  A 
showdown develope d ove r  enforcemen t  o f  th e 160-acr e 
la w i n th e Centra l  Valle y o f  California ,  whic h ha d 
perhap s th e mos t  skewe d landholdin g patter n i n th e 
country .  Applyin g th e 160-acr e limi t  offere d "th e 
bes t  opportunit y no w availabl e fo r  correctin g th e 
lan d patter n i n California, "  Arthu r  Goldschmid t 
pointe d out .  Larg e landowner s i n th e valle y 
counterattacke d b y pushin g a n amendment  throug h th e 
House o f  Representative s i n 194 4 tha t  exempte d th e 
are a fro m th e acreag e limitation .  Bu t  th e 
department ,  aide d b y libera l  senators ,  reinstate d th e 
160-acr e standar d i n th e uppe r  chamber . 
Reclamation' s redistributiv e purpose s advance d i n th e 
Columbi a Basi n Projec t  i n 194 3 whe n th e departmen t 
secure d legislatio n t o acquir e titl e to land s  to b e 
irrigate d an d the n divid e the m amon g smal l  farmers . 
Icke s insure d th e departmen t  coul d achiev e it s 
redistributiv e plan s fo r  publi c powe r  whe n Congres s 
authorize d th e secretar y t o acquir e som e transmissio n 
line s an d relate d facilitie s i n 1944.[21 ] 
The Worl d War  I I  experienc e offere d a  lesso n fo r 
th e postwa r  years ,  fo r  i t  showe d a  libera l 
administratio n dealin g wit h condition s simila r  t o 
thos e tha t  woul d prevai l  fro m 194 5 throug h 1953 . 
Congress ,  on e elemen t  o f  suppor t  fo r  Ne w Dea l 
conservation ,  ha d becom e les s reliable ;  tha t  mixtur e 
of  oppositio n an d favo r  forecas t  Congress' s positio n 
durin g th e Truma n administration .  Roosevel t 
complaine d t o hi s budge t  director ,  Harol d Smith ,  i n 
1944 tha t  "n o out-and-ou t  Republica n Congres s coul d 
possibl y b e wors e tha n thi s one. "  Indeed ,  Truma n 
woul d fin d th e 81s t  Congres s o f  1949-195 0 mor e 
responsiv e t o th e executiv e branc h tha n an y sinc e 
1938 .  Libera l  ideology ,  whic h ha d provide d anothe r 
elemen t  o f  support ,  ha d begu n t o shif t  graduall y 
towar d corporat e liberalis m unde r  pressur e fro m th e 
foreig n threat .  Bu t  s o lon g a s thi s erosio n wa s no t 
to o fa r  advanced ,  an d th e thir d elemen t  o f  support , 
executiv e leadership ,  showe d resilience ,  th e Ne w Dea l 
environmenta l  progra m remaine d intact.[22 ] 
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Commonwealt h liberal s feared ,  however ,  tha t  th e 
attack s o n conservation ,  couple d wit h th e demis e o f 
suc h program s a s th e Far m Securit y Administration , 
threatene d a n "agraria n counter-revolution. "  Donnin g 
th e rhetorica l  gar b o f  1943 ,  Osca r  Chapman warned : 
"I t  i s  th e organize d bi g men agains t  th e unorganize d 
littl e men ;  th e kulak s agains t  th e peasants ;  th e 
have s agains t  th e have-nots. "  Liberal s too k hear t 
fro m FDR' s enunciatio n o f  a  sweepin g Economi c Bil l  o f 
Right s i n 1944 .  A s th e wa r  dre w t o a  clos e an d Harr y 
Truman assume d offic e i n Apri l  1945 ,  the y mad e 
restartin g th e Ne w Dea l  engin e thei r  domesti c 
priority.[23 ] 
Icke s focuse d o n structura l  issues :  publi c 
power  an d publi c domai n management .  A  fir m positio n 
on publi c powe r  ha d evolved .  Electricit y "mus t  b e 
produce d an d distribute d t o th e people ,  withou t 
privat e profit, "  Ab e Forta s said .  Th e departmen t 
renounce d th e pre-Ne w Dea l  concep t  o f  powe r  a s a 
profit-makin g "cas h crop "  fo r  reclamatio n an d reduce d 
it s rate s t o publi c customers .  Icke s formalize d 
thes e idea s i n a  polic y statemen t  i n Januar y 1946 . 
The departmen t  woul d activel y assis t  th e formatio n o f 
cooperative s an d othe r  publi c bodie s t o distribut e 
electricity ,  woul d buil d standb y stea m generatin g 
facilitie s i n cas e th e flo w o f  powe r  fro m dams wa s 
interrupted ,  an d woul d strin g it s ow n transmissio n 
line s t o delive r  powe r  directl y t o preferre d 
customers ,  suc h a s cooperative s an d municipa l  powe r 
plants .  H e wante d th e departmen t  t o contro l  powe r 
fro m strea m t o socke t  an d entirel y shortcircui t 
privat e firms .  I f  thes e plan s wer e realized ,  th e 
departmen t  coul d dominat e th e hydroelectricit y 
productio n o f  entir e regions ,  wit h potentiall y  vas t 
implication s fo r  it s redistributiv e purposes .  When 
worrie d official s o f  th e Pacifi c  Ga s &  Electri c Co . 
i n Californi a broache d a  compromise ,  Icke s warne d hi s 
lieutenant s t o hav e nothin g t o d o wit h tha t 
"piratica l  privat e utility."[24 ] 
Publi c domai n refor m seeme d possibl e i n 
1944-1945 .  Icke s appointe d Clarenc e Forsling ,  a n 
aggressiv e Fores t  Servic e officia l  wh o wa s anathem a 
t o th e stockmen ,  t o revitaliz e th e Grazin g Servic e i n 
1944 .  Forslin g propose d t o rais e th e fee s stockme n 
paid—the y ha d bee n hel d t o a n artificiall y  lo w leve l 
durin g th e war—an d t o redistribut e permit s i n favo r 
of  smalle r  operators .  H e als o outline d a  rang e 
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rehabilitatio n progra m tha t  woul d sharpl y reduc e 
usag e an d conver t  th e grazing-oriente d administratio n 
int o a  comprehensiv e lan d managemen t  program .  I n th e 
Alask a fishin g imbroglio ,  Icke s calle d hearing s fo r 
Februar y 194 6 a s hi s firs t  mov e t o "smas h th e salmo n 
monopoly "  an d redistribut e permit s amon g smal l 
independen t  fisherme n an d cooperatives.[25 ] 
But  th e attitude s o f  som e o f  Ickes ' 
subordinates ,  lik e thos e o f  many liberal s a t  war' s 
end,  wer e beginnin g t o change .  Two theme s emerge d 
fro m a  department-wid e conferenc e o n postwa r  polic y 
i n lat e 1945 :  Economi c expansio n replace d th e prewa r 
focu s o n redistribution ,  an d th e communit y an d 
aestheti c emphase s o f  th e 1930 s slippe d a s materia l 
abundanc e becam e th e foundatio n o f  policy .  Lan d 
planner s downplaye d th e famil y far m a s a  wa y o f  lif e 
i n favo r  o f  th e "developmen t  o f  successfu l  farm s 
operate d a s busines s enterprises. "  Fisherie s 
management  shoul d concer n itsel f  solel y wit h insurin g 
an abundan t  resource ;  th e Fis h an d Wildlif e Servic e 
oppose d redistributio n o f  permit s "t o accomplis h 
socia l  objectives. "  Thes e idea s represente d bot h a 
retur n t o pre-Ne w Dea l  goal s o f  efficien t  managemen t 
abov e socia l  polic y an d a  forecas t  o f  midcentur y 
liberalism' s overridin g interes t  i n economi c growth . 
Departmenta l  official s bega n t o tal k disparagingl y o f 
"th e ol d man's "  penchan t  fo r  hirin g "thes e intense , 
well-meanin g types. "  Th e change d atmospher e 
permeate d Washington :  Harol d Smit h note d tha t  moral e 
had reache d it s lowes t  poin t  sinc e h e ha d com e t o th e 
capital .  Liberals ,  suc h a s Osca r  Chapman ,  wh o wante d 
t o sta y i n th e Truma n administratio n adapte d t o th e 
trends ;  thos e wh o oppose d the m fel t  mor e comfortabl e 
outside.[26 ] 
Personne l  departure s contribute d t o th e malaise . 
The mos t  notabl e fo r  conservationist s wa s Ickes ' 
resignatio n i n Februar y 194 6 i n a  celebrate d disput e 
wit h Truma n ove r  th e nominatio n o f  oi l  millionair e 
Edwi n Paule y a s Unde r  Secretar y o f  th e Navy .  Adeptl y 
seizin g th e righ t  issu e t o en d a  lon g caree r  i n a 
blaz e o f  glor y an d self-righteousness ,  Icke s ha d 
become increasingl y dismaye d b y Truman' s appointment s 
and hi s failur e t o reviv e th e Ne w Deal .  Fo r 
commonwealt h liberal s Ickes '  departur e cappe d a  yea r 
i n whic h Truma n ha d move d eve r  farthe r  fro m th e 
Roosevel t  standard .  Othe r  resignation s thinne d th e 
rank s o f  Ne w Dea l  conservationists ,  particularl y tha t 
of  Ab e Forta s a t  th e en d o f  1945 .  Many middl e an d 
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upper-leve l  bureaucrats ,  disappointe d wit h th e 
directio n o f  th e ne w administration ,  lef t  I n drove s 
fo r  privat e professiona l  practic e an d th e suddenl y 
boomin g academi c world.[27 ] 
The Presiden t  trie d t o repai r  th e damag e Ickes ' 
departur e cause d b y wooin g tw o Wester n liberals , 
Willia m 0 .  Douglas ,  Suprem e Cour t  justic e an d a n 
arden t  preservationist ,  an d Osca r  Chapman ,  fo r  th e 
Interio r  secretaryship .  Bu t  Dougla s decide d t o sta y 
on th e court ,  an d Chapman ,  wh o feare d liberal s woul d 
tur n o n hi m i f  h e succeede d Ickes ,  woun d u p a s unde r 
secretary .  Truman' s eventua l  choice ,  Juliu s A .  "Cap " 
Krug ,  fi t  th e emergin g patter n o f  corporat e 
liberalism .  A  Milwaukee-bor n electric-powe r 
engineer ,  Kru g ha d serve d a s chie f  enginee r  o f  TV A i n 
th e 1930s .  A s chairma n o f  th e War  Productio n Boar d 
fro m 194 4 t o 194 6 h e epitomize d th e cooperatio n 
betwee n governmen t  an d bi g industr y typica l  o f 
wartim e procuremen t  an d reconversion .  He appeare d t o 
be mos t  intereste d i n applyin g th e manageria l 
technique s o f  th e enginee r  an d caree r  administrator . 
A proteg e o f  Lilientha l  an d Bernar d Baruch ,  h e foun d 
Nationa l  Par k Servic e Directo r  Newto n Drury ,  a n Icke s 
appointee ,  "nearl y impossibl e t o tal k wit h becaus e h e 
has n o busines s sense. "  Kru g sough t  mainl y t o 
increas e th e productiv e capacit y an d us e o f  nationa l 
resources ,  particularl y publi c power ,  bu t  wit h les s 
interes t  i n structura l  chang e tha n hi s predecessor . 
Krug' s administratio n wa s "muc h mor e passiv e tha n Mr . 
Ickes', "  recalle d Warne r  W.  Gardner ,  assistan t 
secretar y fo r  Icke s an d Krug .  Th e abl e bu t  indolen t 
new secretar y kep t  "quit e a  livel y ey e ou t  t o hi s 
busines s future, "  sai d Gardner ,  an d confesse d durin g 
one o f  hi s numerou s absence s fro m Washington : 
"Thing s g o bette r  whe n I  a m away."[28 ] 
The Kru g administration ,  lik e Truman' s firs t 
term ,  marke d a  transitiona l  period .  Th e ember s o f 
1930' s liberalis m stil l  flickere d intermittently ,  bu t 
I t  wa s onl y afte r  Truman' s re-electio n tha t  th e Fai r 
Deal  foun d it s characteristi c voice .  Kru g coul d cit e 
some successfu l  holdin g actions ,  i f  fe w ne w programs . 
He worke d fo r  expansio n o f  publi c powe r  an d fo r  a 
Columbi a Valle y Authority ,  o n th e styl e o f  TVA .  He 
beat  bac k congressiona l  effort s t o weake n th e exces s 
lan d law .  Bu t  th e tren d o f  hi s administratio n 
unmistakabl y move d awa y fro m Roosevelt-er a 
conservation .  Hi s declinin g interes t  i n structura l 
chang e becam e apparen t  a s h e reverse d Ickes '  publi c 
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domai n managemen t  policie s eve n befor e th e 80t h 
Congres s wa s electe d i n Novembe r  1946 .  On e o f  hi s 
firs t  problem s wa s th e Alask a fishin g imbroglio , 
whic h hi s predecessor' s resignatio n ha d lef t  i n 
abeyance .  Kru g a t  firs t  trie d t o compromis e wit h th e 
larg e fis h processors ,  the n abandone d refor m efforts . 
As a  resul t  th e situatio n continue d t o deteriorate . 
By th e tim e Alask a assume d managemen t  o f  th e fisher y 
upo n becomin g a  stat e i n 1958 ,  th e resourc e ha d 
dwindle d t o a  fractio n o f  it s  forme r  size ,  an d th e 
smal l  fisherme n compete d fecklessl y wit h th e gian t 
firms .  Th e recognitio n o f  regiona l  powe r  interest s 
thu s produce d neithe r  efficien t  managemen t  no r 
distributiv e justice.[29 ] 
Krug' s retrea t  o n grazin g wa s equall y 
precipitous .  H e scuttle d Clarenc e Forsling' s idea s 
and adopte d a  pla n draw n u p fo r  hi m b y Re x Nicholson , 
a forme r  WPB officia l  wit h clos e tie s t o th e 
livestoc k operators .  Fee s shoul d b e base d no t  o n th e 
valu e o f  th e resourc e o r  th e stockmen' s abilit y  t o 
pay ,  Nicholso n said ,  bu t  solel y o n th e cos t  o f 
administration .  H e outline d i n tur n a n 
undernourishe d Grazin g Servic e o f  jus t  24 2 employee s 
t o administe r  a n are a almos t  hal f  agai n a s larg e a s 
California .  Thi s minima l  forc e mad e possibl e lo w 
fees ,  which ,  eve n afte r  a n increase ,  wer e onl y abou t 
hal f  th e valu e o f  th e gras s th e user s wer e buying . 
Moreover ,  th e pla n strengthene d th e rol e o f  th e 
distric t  advisor y boards ,  whic h wer e virtua l 
extension s o f  th e bi g stockmen' s associations ,  t o th e 
poin t  tha t  the y becam e d e fact o manager s o f  th e 
range.[30 ] 
Tailore d almos t  exclusivel y t o stock-raising , 
th e Nicholso n formul a ignore d th e publi c domain' s 
importanc e fo r  wildlife ,  watersheds ,  wilderness ,  an d 
recreation ;  comprehensiv e managemen t  plannin g wa s 
essential .  Kru g nevertheles s accepte d th e progra m 
wit h onl y mino r  qualifications ,  an d eve n allowe d th e 
industr y t o dictat e th e transfe r  o f  Forslin g an d 
thre e othe r  official s ou t  o f  th e Grazin g Service . 
The departmen t  face d stif f  politica l  pressure ,  bu t 
Kru g coul d hav e foun d allie s i n th e conservatio n 
movement  an d i n th e Hous e Interio r  Appropriation s 
Subcommittee ,  whic h wa s scandalize d b y th e lo w fees . 
The ne w secretary' s actio n showe d h e ha d kep t  hi s 
promis e t o th e stockmen :  " I  don' t  thin k o n an y basi c 
poin t  ther e ca n b e an y rea l  disagreemen t  betwee n 
us."[31 ] 
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The balanc e bega n t o favo r  developmen t  ove r 
preservation .  Kru g compare d preservationis m t o a 
"hai r  shir t  tha t  th e Nationa l  Park s Servic e ha s worn , 
perhap s fo r  th e Nation' s sin s agains t  conservation. " 
When lumberme n agai n eye d th e prim e timbe r  i n Olympi c 
Nationa l  Par k i n 1947 ,  Krug ,  somewha t  surprisingl y 
aide d b y par k directo r  Drury ,  trie d t o placat e the m 
by agreein g t o delet e 56,00 0 acre s fro m th e reserve . 
But  conservatio n groups ,  abette d b y libera l 
luminarie s suc h a s Mrs .  Eleano r  Roosevel t  an d Harol d 
Ickes ,  mobilize d t o sav e th e park .  When th e 
Republica n chairma n o f  th e Hous e Interio r  Committee , 
Richar d Welc h o f  California ,  oppose d th e cuts ,  Kru g 
reverse d himsel f  an d bega n defendin g th e park' s 
inviolability .  Kru g an d Drur y als o appeare d willin g 
t o abando n a  crucia l  segmen t  o f  Jackso n Hol e Nationa l 
Monument,  whic h Roosevel t  an d Icke s ha d secure d 
agains t  heav y odds .  A s wit h Olympi c park ,  th e 
departmen t  change d cours e an d kep t  Jackso n Hol e 
intac t  onl y whe n i t  fel t  preservationists ' 
pressure.[32 ] 
The ful l  exten t  o f  th e shif t  t o corporat e 
liberalis m becam e apparen t  whe n Osca r  Chapman 
succeede d Krug ,  whos e la x administratio n an d failur e 
t o campaig n fo r  th e ticke t  ha d upse t  Truman ,  o n 
December  1 ,  1949 .  Chapman wa s a n archetypica l 
liberal .  T o contemporarie s an d historian s h e wa s 
"on e o f  th e fe w authenti c Ne w Dealer s lef t  i n th e 
Cabinet. "  A  nativ e o f  Virgini a wh o move d t o Denver , 
Colorado ,  fo r  hi s healt h i n th e 1920s ,  h e ha d imbibe d 
th e liberalis m o f  Judg e Be n Lindse y an d Senato r 
Edward P .  Costigan .  Identifie d wit h th e commonwealt h 
liberals ,  h e worke d har d fo r  Henr y Wallace' s 
renominatio n a s vic e presiden t  i n th e climacti c 
libera l  crusad e o f  1944 .  Chapman' s idea s bega n t o 
chang e afte r  th e war ,  however .  B y 194 7 h e conclude d 
tha t  Wallac e wa s dangerou s an d i n 194 8 h e becam e on e 
of  Truman' s earlies t  an d mos t  devote d campaig n 
yeomen.  Chapman was ,  foremost ,  a  politicia n an d a 
survivor .  Amiabl e an d conciliator y b y nature ,  h e 
reflecte d th e opinion s o f  thos e aroun d him ;  hi s 
choic e o f  th e Truma n administratio n a s a  politica l 
and intellectua l  environmen t  wa s therefor e 
crucial.[33 ] 
The ne w secretary' s publi c philosoph y suggeste d 
how muc h h e ha d change d i n a  fe w years .  Chapman no w 
emphasize d almos t  exclusivel y th e department' s rol e 
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i n economi c growt h t o maintai n prosperit y an d 
nationa l  security .  Economi c growt h constitute d "th e 
ver y essenc e o f  ou r  developmen t  a s a  nation, "  h e 
argued .  "Conservatio n doe s no t  mean .  . .  th e 
lockin g u p o f  som e resourc e i n orde r  t o kee p peopl e 
fro m touchin g o r  usin g it .  I t  mean s t o develo p th e 
resourc e i n a  wis e way. "  H e al l  bu t  rea d 
preservatio n ou t  o f  departmenta l  policy .  Hi s 
interes t  i n structura l  chang e diminished .  Th e Ne w 
Deal  ha d don e jus t  abou t  enoug h t o introduc e 
self-correctin g mechanism s int o th e economy ,  an d wit h 
prosperity ,  redistributio n seeme d unimportant . 
Chapman n o longe r  demonstrate d th e comprehensiv e 
outloo k o f  commonwealt h liberalism .  Plannin g gav e 
way t o expansio n o f  productiv e capacity ,  shor n o f 
redistributiv e intentions .  Th e cor e o f  Chapman' s 
conservatio n progra m consiste d o f  bi g dams i n th e 
Columbi a an d Colorad o basins—i n effect ,  th e federa l 
governmen t  a s builde r  o f  publi c works.[34 ] 
Truman share d a  simila r  outlook .  H e displaye d 
littl e o f  Frankli n Roosevelt' s  concer n fo r  th e 
environment .  Truma n interprete d conservatio n mainl y 
as dam-buildin g fo r  powe r  generatio n an d floo d 
contro l  an d a s som e soi l  protectio n program s t o 
expan d far m production .  Plannin g declined .  H e 
favore d TVA-styl e administratio n fo r  th e propose d 
Columbi a Valle y Authority ;  a s Vic e Presiden t  h e ha d 
kille d a  stron g Missour i  Valle y Authorit y bil l  b y 
referrin g i t  t o a  hostil e committee .  Littl e 
intereste d i n preservation ,  Truma n endorse d th e 
highl y controversia l  Ech o Par k Da m i n Dinosau r 
Nationa l  Monument ,  whic h threatene d th e ver y concep t 
of  th e par k system .  "I t  ha s alway s bee n my opinio n 
tha t  foo d fo r  comin g generation s i s muc h mor e 
importan t  tha n bone s o f  th e Mesozoi c period, "  h e 
said .  Th e attitude s o f  th e Presiden t  an d Secretar y 
contraste d sharpl y wit h Roosevel t  an d Icke s an d 
indicate d tha t  a n elemen t  o f  suppor t  fo r 
environmenta l  policy—executiv e leadership—ha d bee n 
criticall y weakened.[35 ] 
Changes i n th e thir d pillar ,  libera l  ideology , 
complete d th e shif t  awa y fro m Ne w Dea l  environmenta l 
ideas .  A  continuatio n o f  th e wartim e partnershi p o f 
New Dea l  governmen t  an d corporat e capitalis m seeme d 
t o offe r  th e elixi r  o f  economi c growth .  Corporat e 
liberal s foun d i t  a  shor t  ste p fro m th e "gras s root s 
democracy "  o f  Lllienthal' s TVA :  Democrac y o n th e 
Marc h o f  194 4 t o hi s prais e o f  gian t  corporation s 
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and Eisenhowe r  decentralizatio n i n Bi g Business :  A 
New Er a o f  1952-1953 .  Thes e idea s culminate d i n th e 
doctrine s o f  Leo n Keyserling ,  chairma n o f  th e Counci l 
of  Economi c Advisors ,  1949-1953 .  H e argue d tha t 
government-busines s cooperatio n woul d fue l 
prosperity ,  financ e a  protracte d Col d War ,  an d 
obviat e th e nee d fo r  incom e redistribution .  Th e 
Branna n Plan ,  th e Fai r  Deal' s mos t  imaginativ e 
agricultur e concept ,  stresse d productio n fo r 
abundance ;  a s Truma n said ,  i t  wa s "no t  intende d t o 
redistribut e wealth. "  I f  th e pi e coul d b e enlarged , 
i t  nee d no t  b e resliced.[36 ] 
Corporat e liberal s though t  tha t  th e Ne w Dea l  ha d 
introduce d enoug h structura l  change s t o mak e equalit y 
of  opportunit y a  realit y fo r  mos t  individuals ,  an d 
tha t  "countervailin g powers "  maintaine d th e syste m i n 
dynami c equilibrium .  T o dea l  wit h specia l  proble m 
areas ,  suc h a s racia l  discrimination ,  th e Truma n 
administratio n advance d civi l  rights— a respons e t o 
pent-u p demand s tha t  coul d n o longe r  b e ignore d an d 
whic h commonwealt h liberal s ha d advocate d i n th e 
1930s .  Th e welfar e stat e continue d t o expand ,  a s 
indee d i t  woul d unde r  Eisenhower .  Bu t  Bismarckia n 
Germany ha d lon g sinc e show n tha t  welfar e programs , 
lik e th e growt h o f  centralize d government ,  di d no t 
necessaril y  chang e th e structur e o f  powe r  i n society . 
The communit y an d spiritua l  emphasi s o f  1930 s 
liberalis m eroded .  Afrai d o f  appearin g soft ,  naive , 
or  Utopian ,  midcentur y liberal s stresse d th e hard , 
th e immediatel y practical ,  an d th e material .  Ther e 
was littl e interes t  i n revivin g th e prewa r  art s 
projects .  Th e India n Ne w Deal ,  whic h ha d trie d t o 
buil d triba l  identit y an d community ,  wa s dismantle d 
i n favo r  o f  "withdrawa l  programming "  an d 
"termination, "  whic h calle d fo r  th e breakdow n o f 
triba l  group s an d th e assimilatio n o f  Indian s int o 
whit e societ y a s individuals .  Socia l  problem s becam e 
engineerin g projects .  "Ther e i s almos t  nothing , 
however  fantastic ,  tha t  (give n competen t 
organization )  a  tea m o f  engineers ,  scientists ,  an d 
administrator s canno t  d o today, "  sai d Lilienthal . 
New Dea l  word s suc h a s "planning, "  "community, " 
"cooperation, "  "beauty, "  "spirit, "  an d "mor e equabl e 
distribution "  disappeare d fro m th e libera l 
lexicon.[37 ] 
As Secretar y Chapman strov e fo r  materia l 
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abundance ,  th e federa l  powe r  empir e expanded ,  bu t  th e 
chanc e fo r  structura l  chang e diminished .  Th e Burea u 
of  Reclamation' s installe d generatin g capacit y 
doubled ,  fro m 2,178,19 7 kilowatt s i n 194 6 t o 
4,421,00 0 kilowatt s i n 1953 .  Th e Interio r 
Department' s declinin g suppor t  fo r  a  Columbi a Valle y 
Authorit y indicate d th e emphasi s o n publi c work s ove r 
socia l  purposes .  I n May 194 9 th e Burea u o f 
Reclamatio n an d th e Arm y Corp s o f  Engineer s signe d 
th e Newell-Weave r  agreemen t  tha t  divide d th e choic e 
dam site s o f  th e Columbi a Basi n betwee n th e riva l 
agencies .  Kru g feare d th e agreemen t  woul d sabotag e 
th e CVA.  Chapman ,  however ,  haile d th e pac t  a s " a 
marke d ste p forward "  tha t  woul d enabl e constructio n 
of  dam s t o begi n a t  once .  "Consideratio n o f  th e 
metho d o f  permanen t  administratio n .  .  .  shoul d no t 
dete r  u s fro m takin g actio n no w t o implemen t 
desirabl e physica l  developments, "  h e said .  B y 
dividin g th e Columbi a Basi n int o tw o sphere s th e 
agreemen t  virtuall y insure d tha t  a  valle y authority , 
and th e socia l  polic y i t  migh t  hav e pursued ,  wa s 
thwarted .  Th e CVA proposa l  foundere d i n th e backwas h 
of  congressiona l  oppositio n an d flaggin g 
administratio n support ,  bu t  th e Burea u o f  Reclamatio n 
got  t o buil d mos t  o f  th e dams i t  wanted.[38 ] 
The departmen t  reverse d th e Ne w Dea l  positio n o n 
th e distributio n o f  federa l  hydroelectricity . 
Pioneere d b y Kru g an d extende d b y Chapman ,  th e 
department' s "wheeling "  agreement s allowe d privat e 
utilitie s t o bu y federa l  powe r  fo r  thei r  ow n us e an d 
t o resel l  i t  t o federa l  preferenc e customers ,  suc h a s 
municipalities .  Thi s ha d on e advantag e fo r  th e 
government ;  wheelin g agreement s use d existin g privat e 
transmissio n line s a t  a  tim e whe n i t  wa s ofte n har d 
t o ge t  Congres s t o appropriat e fund s fo r  federa l 
lines .  Bu t  th e disadvantage s bulke d large .  Th e 
privat e utilitie s ofte n reape d a  windfal l  profi t  b y 
buyin g federa l  powe r  chea p an d sellin g dear .  Th e 
comptrolle r  genera l  sharpl y criticize d thi s featur e 
of  th e mos t  controversia l  wheelin g 
contract—Chapman' s pac t  wit h Pacifi c  Ga s &  Electric , 
Ickes '  arch-enemy .  Thes e agreement s virtuall y 
preclude d formatio n o f  othe r  municipa l  o r  cooperativ e 
power  districts .  I n short ,  th e Chapman-Kru g polic y 
reduce d th e government' s role—whic h onc e ha d 
promise d substantia l  structura l  change—t o tha t  o f  a 
produce r  o f  chea p power ,  som e o f  whic h i t  the n turne d 
ove r  t o privat e companie s fo r  thei r  profit .  Th e 
shif t  t o corporat e liberalis m ha d gon e s o fa r  tha t 
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Paul  Raver ,  Ickes '  appointe e a s hea d o f  th e 
Bonnevill e Powe r  Administration ,  suggeste d i n 195 2 
tha t  th e federa l  governmen t  ge t  ou t  o f  powe r 
productio n entirel y i n th e Pacifi c  Northwest ,  th e 
are a wher e publi c powe r  wa s strongest.[39 ] 
Reclamation' s redistributlv e policie s wer e 
reverse d throug h administrativ e subversio n o f  th e 
160-acr e law .  Commissione r  o f  Reclamatio n Michae l 
Straus ,  wh o ha d onc e bee n a  Ne w Dea l  liberal ,  ha d 
become "principall y intereste d i n obtainin g wor k an d 
jurisdictio n an d i s no t  greatl y intereste d i n th e 
socia l  an d economi c problems, "  Ab e Forta s warned . 
Strau s devise d a  progra m o f  lega l  loophole s an d 
nonenforcemen t  tha t  woul d allo w landowner s t o kee p 
thei r  exces s land s bu t  technicall y compl y wit h th e 
law .  H e humorousl y acknowledge d tha t  hi s schem e 
woul d no t  produc e "spiritua l  compliance. "  Unde r  hi s 
plan ,  fo r  instance ,  corporation s migh t  avoi d sellin g 
exces s land s b y apportionin g 16 0 acre s pe r 
stockholder .  Th e departmen t  solicito r  cooperate d b y 
filin g a  highl y suspec t  opinio n i n 194 7 whic h enable d 
wate r  use r  district s t o bu y thei r  wa y ou t  o f 
complianc e b y payin g of f  constructio n charge s i n on e 
lum p sum .  (Th e crucia l  opinio n wa s overrule d b y a 
late r  solicito r  i n 1961 ;  hi s decisio n wa s confirme d 
i n 197 6 b y th e Nint h Circui t  Cour t  o f  Appeals ,  whic h 
expresse d amazemen t  a t  th e 194 7 opinion' s "obvious " 
error s an d "surprisin g superficiality.")[40 ] 
Chapman endorse d mos t  o f  Straus' s program ,  an d 
technica l  complianc e establishe d a  patter n o f 
widesprea d evasio n o f  acreag e limitation s ove r  th e 
nex t  thirt y years .  Technica l  complianc e turne d a  la w 
tha t  wa s designe d t o encourag e famil y farm s int o a 
progra m whic h allowe d corporations ,  suc h a s Souther n 
Pacifi c  an d Tennec o wh o receive d reclamatio n wate r  o n 
more tha n 100,00 0 acre s apiece ,  t o receiv e 
multimillio n dolla r  annua l  subsidies .  A t  th e ver y 
moment  whe n liberal s coul d hav e effecte d som e 
redistributio n b y enforcin g long-establishe d laws , 
the y chos e instea d t o increas e capacit y an d esche w 
structura l  change .  "W e certainl y deserve d bette r 
fro m th e avowe d friend s o f  acreag e limitation, " 
libera l  Senato r  Pau l  H .  Dougla s o f  Illinoi s reflecte d 
sadly .  Economis t  Pau l  S .  Taylo r  mused :  Icke s wa s 
"solid, "  Kru g wa s "almos t  solid, "  an d Chapman 
"wobbled."[41 ] 
By 195 2 federa l  polic y o n powe r  an d water , 
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grazing ,  an d fishin g wa s reinforcin g powerfu l 
interest s instea d o f  furtherin g structura l  change . 
Secretar y Chapman wa s scarcel y recognizabl e a s th e 
defende r  o f  th e "have-nots "  agains t  th e "haves "  i n 
1943 . 
The driv e fo r  developmen t  imperile d th e Ne w Dea l 
environmenta l  balance ,  an d provoke d th e Ech o Par k 
controversy ,  th e mos t  seriou s crisi s th e nationa l 
par k syste m eve r  faced .  I n 195 0 th e Burea u o f 
Reclamatio n whic h claime d 6 1 percen t  o f  th e Interio r 
Department' s budget ,  unveile d it s grandes t  ne w plan , 
th e Uppe r  Colorad o Basi n Project .  (UCB' s larges t 
dam,  Gle n Canyon ,  woul d creat e a  186-mile-lon g lak e 
i n th e are a Icke s ha d propose d fo r  th e Escalant e 
nationa l  monument .  Bu t  sinc e tha t  almos t 
inaccessibl e stretc h o f  th e Colorad o ha d no t  com e 
int o th e par k system ,  th e da m arouse d relativel y 
littl e protest. )  Ke y structure s i n th e UCB pla n wer e 
th e propose d Ech o Par k an d Spli t  Mountai n dams ,  whic h 
woul d floo d th e hear t  o f  Dinosau r  Nationa l  Monument 
on th e Colorado-Uta h border .  Create d b y Presiden t 
Woodrow Wilso n t o protec t  eight y acre s o f  dinosau r 
relics,  th e monument  ha d bee n enlarge d t o 
approximatel y 32 5 squar e mile s b y Frankli n Roosevel t 
t o preserv e th e spectacula r  canyon s carve d b y th e 
Gree n an d Yampa rivers .  Strau s contende d tha t  Ech o 
Park-Spli t  Mountai n provide d th e optimu m combinatio n 
of  wate r  storage ,  economica l  development ,  an d 
power-generatio n capacit y fo r  Wester n economi c 
development .  Chapman listene d politel y t o th e plea s 
of  th e preservationists ,  bu t  h e approve d th e dam s o n 
Jun e 27 ,  1950 .  "Dinosau r  Nationa l  Monument  i s 
potentiall y  a  goo d par k unit, "  Chapman acknowledged . 
" .  .  .  Yet ,  I  a m convince d tha t  th e growt h an d 
developmen t  o f  th e West  depend s upo n th e adoptio n o f 
a soun d Uppe r  Colorad o Rive r  Basi n Program ,  an d tha t 
thi s i s th e mos t  importan t  consideratio n t o b e face d 
i n thi s matter."[42 ] 
Hi s decisio n backfired .  Preservationist s 
lobbie d effectivel y agains t  th e dams .  Augmente d b y 
oppositio n fro m Easterner s an d fisca l  conservatives , 
the y threatene d t o bloc k th e entir e UCB progra m i n 
Congress .  Chapman waffled .  He tol d preservationist s 
tha t  h e hope d a n alternativ e t o Ech o Park-Spli t 
Mountai n coul d b e found ;  the n h e assure d developer s 
he woul d stil l  approv e th e dam s i f  th e alternative s 
prove d inadequate .  Hi s fina l  recommendatio n calle d 
fo r  buildin g "Ech o Par k o r  a n alternative. "  Althoug h 
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Chapman softene d hi s origina l  stand ,  h e continue d t o 
make economi c consideration s th e touchston e o f 
decision .  Th e secretary' s positio n lef t 
preservationist s mor e worrie d tha n a t  an y tim e sinc e 
th e Hoove r  administration .  Wel l  the y migh t  hav e 
been .  Th e Burea u o f  Reclamatio n an d Arm y Corp s o f 
Engineer s ha d dams o n th e drawin g board s fo r  Glacier , 
Bi g Bend ,  King s Canyon ,  an d Gran d Canyo n nationa l 
parks ,  i f  the y wer e successfu l  i n Dinosaur.[43 ] 
As i t  was ,  th e dam-builder s threatene d Hell s 
Canyon o f  th e Snak e River .  Thoug h no t  i n th e par k 
system ,  th e Snak e wildernes s containe d th e deepes t 
canyo n i n th e world .  Hig h Hell s Canyo n Da m woul d 
creat e a  reservoi r  9 3 mile s lon g o n th e Idaho-Orego n 
borde r  an d generat e 1. 6 millio n kilowatts ,  mor e tha n 
one-thir d o f  th e reclamatio n bureau' s total .  "Th e 
compellin g reason s fo r  startin g constructio n .  .  . 
immediatel y canno t  b e questioned, "  Chapman sai d i n 
Januar y 1952 .  Th e proposa l  becam e snarle d i n a 
disput e betwee n publi c an d privat e powe r  advocate s 
whic h stave d of f  constructio n lon g enoug h fo r  th e 
growin g preservatio n movement  t o succee d i n stoppin g 
any da m a t  all .  (Th e Suprem e Court ,  i n a  decisio n 
writte n b y Willia m 0 .  Dougla s i n 1967 ,  stalle d 
constructio n o n ecologica l  grounds ,  an d Congres s 
late r  enacte d legislatio n tha t  preserve d th e gorge. ) 
The conservatio n balanc e ha d alway s bee n th e centra l 
issue .  Strau s sough t  Ickes '  endorsemen t  fo r  th e 
publi c powe r  da m i n 1951 ,  bu t  th e forme r  Secretar y 
rejoine d tha t  neithe r  a  privat e no r  federa l  da m 
shoul d mar  Hell s Canyon.[44 ] 
The Ech o Par k an d Hell s Canyo n decision s 
overshadowe d Chapman' s minima l  preservatio n efforts . 
He arrange d a  somewha t  questionabl e compromis e whic h 
combine d Jackso n Hol e wit h Gran d Teto n Nationa l  Park . 
Truman adde d a  smal l  trac t  t o Olympi c Nationa l  Park , 
bringin g i t  nea r  th e expans e authorize d i n 1938 . 
Meanwhile ,  however ,  th e conditio n o f  th e park s 
deteriorate d badl y wit h th e onse t  o f  th e postwa r 
touris t  boom .  An d Truma n wa s th e onl y presiden t 
betwee n Grove r  Clevelan d an d Geral d Ford ,  excep t  fo r 
Joh n F .  Kennedy ,  wh o faile d t o ad d a  ne w nationa l 
park .  Outstandin g units ,  adde d sinc e 1953 ,  suc h a s 
Canyonland s i n Utah ,  Nort h Cascade s i n Washington , 
and Redwood s i n California ,  suggeste d th e Truma n 
administratio n misse d a n opportunity.[45 ] 
The shif t  awa y fro m th e Ne w Dea l  i n th e Interio r 
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Departmen t  appear s t o hav e bee n representativ e o f 
environmenta l  polic y i n othe r  department s durin g th e 
Truman administration .  Leadershi p i n th e Agricultur e 
Departmen t  wa s mottled .  Followin g Wallac e wer e th e 
inep t  Claud e Wickard ,  1941-1945 ;  th e frien d o f 
agribusiness ,  Clinto n P .  Anderson ,  1945-1948 ;  an d th e 
expansionis t  Charle s F .  Brannan ,  1948-1953 .  Polic y 
i n tha t  departmen t  reflecte d thes e Secretaries . 
Branna n directe d th e Fores t  Servic e t o sto p 
redistributio n o f  grazin g permits ;  b y largel y haltin g 
th e cutback s o f  permit s o n overgraze d land ,  th e 
servic e i n effec t  shifte d th e burde n o f  financin g 
rang e rehabilitatio n fro m th e user s t o th e publi c a t 
large .  Th e Soi l  Conservatio n Servic e relaxe d it s 
conservatio n efforts .  On publi c powe r  neithe r  th e 
Rura l  Electrificatio n Administratio n no r  TV A measure d 
up t o eve n th e Interio r  Department' s performanc e o n 
distribution .  Kru g an d Chapman continue d effort s 
Icke s ha d initiate d t o asser t  federa l  contro l  ove r 
th e offshor e oi l  lands ,  bu t  hi s administratio n 
remaine d conten t  wit h loos e contro l  o f  oi l 
production .  No r  di d th e Fai r  Dea l  attemp t  t o reviv e 
th e Civilia n Conservatio n Corp s o r  th e Ne w Dea l 
plannin g agencies.[46 ] 
The Truma n administration' s retrea t  fro m Ne w 
Deal  conservatio n establishe d a  consensu s tha t  was , 
i n broa d outline ,  acceptabl e t o Eisenhowe r  an d 
"moder n Republicanism. "  On structura l  issue s 
Interio r  Secretarie s Dougla s McKay ,  1953-1956 ,  an d 
Fre d Seaton ,  1956-1960 ,  essentiall y  continue d thei r 
predecessor' s policies .  Despit e rhetori c abou t 
federal-state-privat e "partnership "  i n electricity , 
McKay an d Seato n carrie d th e project s the y inherite d 
t o fruitio n an d initiate d ne w ones ,  includin g th e 
huge Uppe r  Colorad o Rive r  Basi n Project .  Th e federa l 
shar e o f  electricit y generate d i n th e natio n 
increase d fro m 13. 2 percen t  i n 1952—almos t  th e sam e 
as i n 1945—t o 17. 1 percen t  i n 1958 .  Chapman' s 
wheelin g agreement s continued .  On tw o structura l 
issue s th e Eisenhowe r  secretarie s actuall y manage d 
modest  advances .  The y revise d th e grazin g fe e 
structur e t o begi n t o reflec t  th e valu e o f  th e rang e 
instea d o f  merel y th e cos t  o f  administratio n an d 
partiall y  tightene d administratio n o f  th e exces s lan d 
law.[47 ] 
The putativ e conservative s di d no t  do n th e hai r 
shir t  o f  preservation ,  bu t  the y bega n t o restor e th e 
balanc e wit h development .  The y accepte d a n agreemen t 
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engineere d b y Wester n senator s t o dro p Ech o Par k Da m 
and sav e Dinosau r  Nationa l  Monument ,  an d the y avoide d 
furthe r  threat s t o th e integrit y o f  th e par k system . 
Virgi n Island s Nationa l  Par k wa s establishe d i n 1956 . 
An overdu e program ,  Missio n 66 ,  mad e possibl e a  badl y 
neede d upgradin g o f  par k facilities.[48 ] 
The continuit y i n postwa r  conservatio n suggest s 
tha t  th e greates t  chang e i n conservatio n polic y 
occurre d no t  i n th e transitio n fro m Truma n t o 
Eisenhower ,  bu t  fro m Roosevel t  t o Truman .  Th e 
reason s fo r  thi s shif t  mus t  b e sough t  i n th e 
interpla y o f  th e thre e element s tha t  supporte d Ne w 
Deal  conservation .  Congress ,  alway s th e weakes t 
support ,  bor e som e responsibilit y  fo r  th e declin e o f 
New Dea l  conservation .  I n som e cases ,  however , 
congressiona l  pressur e force d th e executiv e branc h 
close r  t o th e Ne w Deal .  Bu t  thi s discussio n o f 
environmenta l  polic y suggest s tha t  i t  i s  mor e 
importan t  t o loo k a t  th e tw o othe r  elements—libera l 
though t  an d executiv e leadership—t o se e wha t 
midcentur y liberals '  goal s ha d become .  Th e retrea t 
fro m Ne w Dea l  conservatio n may indicat e a  broade r 
shif t  i n libera l  policy .  Studie s o f  planning ,  oi l 
policy ,  an d developmen t  an d preservatio n fin d a  brea k 
betwee n th e Ne w Dea l  an d Fai r  Deal ,  an d continuit y 
betwee n th e Truma n an d Eisenhowe r  administrations . 
Publi c housing ,  "on e o f  th e mos t  radica l  legacie s o f 
th e Ne w Deal, "  provide d housin g fo r  low-incom e 
groups ,  althoug h fe w unit s wer e buil t  befor e th e wa r 
intervened .  Th e mai n thrus t  o f  th e Fai r  Dea l  housin g 
program ,  however ,  embrace d slu m remova l  bu t  pu t 
littl e low-incom e housin g i n it s place ;  moreover ,  it s 
subsid y o f  middle-clas s housin g throug h ta x break s 
and mortgag e insuranc e endeare d i t  t o th e rea l  estat e 
industry .  Th e Ne w Deal' s polic y toward s bi g busines s 
oscillate d betwee n collectivis m an d atomism ,  bu t  a t 
leas t  showe d receptivit y t o structura l  change .  I n 
th e spiri t  o f  "countervailin g power, "  th e Truma n 
administratio n tende d t o accep t  industria l 
combinations .  Eve n i n labo r  polic y Truman ,  despit e 
hi s vet o o f  th e Taft-Hartle y Act ,  helpe d cur b th e 
power  union s ha d wo n unde r  th e Ne w Deal .  He 
threatene d t o draf t  strikin g railroa d worker s int o 
th e arm y i n 1946 ,  an d h e invoke d th e act' s eighty-da y 
coollng-of f  perio d mor e tha n di d hi s successor . 
Truman an d Eisenhowe r  sometime s employe d differen t 
rhetoric ,  bu t  the y ofte n foun d a  common meetin g 
groun d i n policy.[49 ] 
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I f  thi s interpretatio n o f  environmenta l  polic y 
i s correct ,  i t  may hav e wide r  us e fo r  th e stud y o f 
America n liberalism .  I n testin g thi s hypothesis , 
studie s shoul d escap e th e confine s o f  a  singl e 
presidentia l  administration ,  whic h ha s characterize d 
most  historiograph y o f  th e perio d 193 3 t o th e 
present .  Historian s wh o follo w a  them e acros s 
presidentia l  boundar y lines ,  suc h a s Oti s Graha m o n 
plannin g an d Mar k Gelfan d o n urba n policy ,  ten d t o 
suppor t  a n interpretatio n o f  discontinuit y betwee n 
th e Roosevel t  an d Truma n administrations .  Equall y 
important ,  furthe r  wor k shoul d mov e beyon d it s 
emphasi s o n legislatio n an d examin e administration . 
Thi s revie w o f  environmenta l  polic y demonstrate s 
that ,  eve n thoug h legislatio n remaine d unaltere d an d 
many Ne w Dea l  program s continue d i n name ,  change s i n 
th e wa y the y wer e administere d produce d result s ver y 
differen t  fro m thei r  origina l  intent .  Historian s 
shoul d remembe r  Theodor e Roosevelt' s  insight :  "Th e 
bul k o f  governmen t  i s no t  legislatio n bu t 
administration."[50 ] 
By 195 3 th e Fai r  Dea l  ha d reverse d muc h o f  th e 
New Dea l  environmenta l  program .  Thi s chang e di d no t 
occu r  i n isolatio n bu t  appear s t o hav e bee n 
representativ e o f  a  broa d shif t  i n libera l  ideolog y 
and polic y a t  midcentury .  B y Truman' s secon d ter m 
commonwealt h liberalism ,  whic h ha d remaine d vigorou s 
as th e en d o f  Worl d War  II ,  ha d gon e 
The dominanc e o f  corporat e liberalis m 
constrictio n o f  possibility ,  fo r 
polic y an d liberalis m generally ,  tha t 
politica l  dialogu e unti l  th e midcentur y 
as recentl y 
underground , 
marke d a 
environmenta l 
woul d narro w 
consensu s brok e apar t  i n th e 1960s . 
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COMMENT:  ENVIRONMENTAL POLIC Y AND AMERICAN 
LIBERALIS M 
Geral d D .  Nash ,  Universit y o f  Ne w Mexic o 
We hav e bee n privilege d t o rea d a n interestin g 
and provocativ e articl e b y Professo r  Koppe s tha t 
deal s wit h a n importan t  er a i n America n environmenta l 
history .  T o b e sure ,  neithe r  th e subjec t  covere d no r 
th e natur e o f  th e approac h t o i t  ar e entirel y 
unfamiliar .  Koppe s applie s th e traditiona l  libera l 
ideologica l  supposition s t o examin e th e activitie s o f 
certai n selecte d self-style d Ne w Dea l  liberal s wh o 
espouse d thei r  particula r  view s concernin g neede d 
environmenta l  policies .  Withi n thi s narro w framewor k 
Koppes 1 pape r  i s a  mode l  o f  historica l 
scholarship—wel l  researched ,  wel l  though t  ou t  an d 
wel l  written . 
But  th e questio n arise s whethe r  i n 198 2 suc h a n 
approac h i s adequat e fo r  environmenta l  history , 
considerin g tha t  simila r  themes ,  an d a  simila r 
orientatio n hav e permeate d muc h o f  th e researc h an d 
writin g abou t  environmenta l  histor y i n th e las t  fort y 
years .  I t  i s  questionabl e whethe r  wha t  I  woul d 
designat e a s a  moralistic-elitis t  approac h i s a s 
usefu l  i n understandin g environmenta l  policie s i n 
1982 a s i t  wa s i n 194 2 o r  whethe r  th e Ne w Dea l  decad e 
shoul d b e take n a s th e benchmar k o f  America n 
environmenta l  policie s i n th e twentiet h century--b y 
whic h policie s befor e 193 3 an d afte r  194 5 shoul d b e 
evaluated .  I s i t  no t  tim e t o questio n ou r 
traditiona l  assumptions ? I s i t  no t  tim e t o see k ne w 
approache s t o ol d familia r  themes ? Hav e w e no t 
gaine d historica l  perspectiv e ove r  th e las t  fort y 
years ? Fro m th e vantag e poin t  o f  historian s 
intereste d i n organizationa l  development ,  lik e 
myself ,  Koppes '  analysi s reflect s a  lac k o f  realism . 
The conceptua l  framewor k use d i n th e pape r  i s no t 
onl y undul y narro w bu t  a t  time s lead s unwittingl y t o 
seriou s distortio n o f  th e evidence .  I n my commentar y 
I  wis h t o dwel l  o n thes e tw o aspect s o f  hi s fin e 
paper ,  analyzin g first ,  th e conceptua l  framework ,  an d 
secondly ,  distortio n o f  th e availabl e evidence , 
includin g researc h dat a utilize d fo r  thi s study . 
I n analyzin g Koppe s conceptua l  framewor k I  woul d 
lik e t o emphasiz e wha t  I  conside r  t o b e a t  leas t  fiv e 
majo r  influence s i n environmenta l  histor y fo r  th e 
perio d covere d whic h h e largel y ignore s becaus e o f  a 
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l imi ted perspect ive. I would hasten to add that 
these are not the only inf luences on the shaping of 
environmental po l i c ies from 1933 to 1953 which are 
missing from h is ana lys is. Yet they are 
i l l u s t r a t i v e, I th ink, of the broader dimensions of 
the subject which are s l ighted in t h is paper. Let me 
enumerate them before engaging in a c loser 
examination of each. In the f i r s t p lace, Koppes 
la rge ly ignores regional or sect ional con f l i c ts over 
use of the environment. Since in the 1980s sect ional 
d isputes over environmental po l i c ies are becoming 
more vocal, a considerat ion of t h is s ign i f i cant 
in f luence seems pa r t i cu la r ly pe r t inen t. In fact, as 
I read Koppes' paper i t struck me that i t might a lso 
be e n t i t l e d: "The Easterner as an American L ibera l ." 
In the second place, I think that Koppes needs 
t o consider more ful l y the cruc ial ro le of the 
bureaucracy in the implementation of American 
environmental po l i c i es, Koppes i s aware of the 
importance of the bureaucrats but perhaps should 
delve more deeply in to the ir in ternal con f l i c ts and 
t h e ir des i re to expand both the ir personal power as 
well as that of t he ir pa r t i cu lar agencies. Without 
an appreciat ion of bureaucrat ic s t ruggles an 
examination of environmental po l i c ies takes place in 
a vacuum and smacks of a lack of rea l ism. From an 
organ iza t ional perspect ive some of the se l f - s ty led 
l i b e r a ls whom Professor Koppes so admires-- Ickes, 
For tas, Chapman among them—do not seem te r r i b ly 
l i b e r al at a l l , but emerge as se l f -serv ing power 
brokers. 
In the th i rd p lace, I wonder whether Koppes 
p laces too great a fa i th in the rhe to r ic of those 
involved in the formulation of environmental 
p o l i c i e s, without probing deeper into the 
s e l f - i n t e r e st which that rhe tor ic was often designed 
to cover. Fourth, I th ink that t h is f ine paper could 
be made even be t ter by considering the broader 
contextual framework of American environmental 
p o l i c i es from 1933 to 1953. Many of the act ions 
Koppes a t t r i b u t es to individual policy makers had 
t h e ir roots in changing economic and social 
condi t ions in the United Sta tes. Their own sh i f ts 
were often merely p o l i t i c al react ions to more far 
reaching changes in the nat ion, not so much 
ideo log ical as pragmatic. Perhaps Koppes assumes 
that we are a ll aware of these changes, but to ignore 
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the m i s t o magnif y th e rol e o f  individual s som e o f 
whom wer e merel y strivin g fo r  politica l  survival . 
Finally ,  ha s th e tim e com e fo r  mor e detaile d 
stud y o f  th e gras s root s suppor t  o f  environmenta l 
policies ? Shoul d we focu s a s muc h o n th e masse s a s 
wel l  a s th e classes ? Shoul d w e no t  conside r  th e many 
interes t  group s wh o impinge d o n th e formulatio n o f 
environmenta l  policie s i n th e Unite d State s rathe r 
tha n exclusivel y o n a  bureaucrati c elit e compose d o f 
self-style d liberals ? I  rais e tha t  questio n becaus e 
I  thin k tha t  a  consideratio n o f  th e wid e rang e o f 
interes t  group s wh o hav e a  rol e i n determinin g 
environmenta l  policie s i s mor e realisti c an d 
meaningfu l  tha n a  primar y focu s o n selecte d 
spokesperson s fo r  on e particula r  orientation .  Thes e 
concern s ove r  th e conceptua l  framewor k use d i n thi s 
pape r  ar e no t  al l  inclusiv e bu t  illustrat e wha t  I 
conside r  t o b e a n undul y limite d perspectiv e o n 
environmenta l  policie s i n th e tw o decade s afte r  1933 . 
A consideratio n o f  regiona l  antagonism s an d 
sectiona l  conflict s ove r  th e us e o f  th e environmen t 
i s essential ,  I  think ,  fo r  America n environmenta l 
policie s i n th e twentiet h century .  Suc h a  concer n i s 
vita l  becaus e betwee n 193 3 an d 195 3 a  majo r  portio n 
of  America' s remainin g natura l  resource s happene d t o 
be locate d wes t  o f  th e Mississipp i  River .  I n th e 
1980s we ar e becomin g mor e awar e o f  thi s obviou s fac t 
tha n ever .  Thi s i s du e no t  onl y t o ou r  increasin g 
awarenes s o f  energ y problems .  I t  i s  als o directl y 
relate d t o th e Censu s o f  198 0 whic h reveale d tha t  fo r 
th e firs t  tim e i n th e histor y o f  th e Unite d State s 
it s cente r  o f  populatio n wa s wes t  o f  th e Mississipp i 
River—abou t  twent y mile s wes t  o f  St .  Louis .  I t 
seems t o me tha t  historian s o f  twentiet h centur y 
Americ a hav e unti l  no w consistentl y ignore d thes e 
regiona l  conflicts .  Historian s livin g eas t  o f  th e 
Mississipp i  Rive r  hav e betwee n 194 5 an d 198 0 b y an d 
larg e ignore d th e West ,  an d hav e focusse d thei r 
attentio n o n easter n populatio n centers ,  o n socia l 
change ,  an d o n minorities .  Wester n historians ,  o n 
th e othe r  hand ,  hav e tende d t o concentrat e o n 
development s i n th e regio n befor e th e twentiet h 
centur y an d hav e no t  sough t  t o plac e it s growt h 
withi n th e mainstrea m o f  America n lif e afte r  1890 . 
Thus ,  althoug h muc h evidenc e i s availabl e concernin g 
conflict s betwee n Eas t  an d West  ove r  utilizatio n o f 
th e environmen t  th e subjec t  ha s barel y bee n tappe d b y 
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h i s t o r i a n s. 
An awarenes of evidence concerning sect ional 
con f l i c ts would a l t er our present views of twent ieth 
century environmental p o l i c i e s, however. In the case 
of the Koppes paper, for example, i t i s s t r i k ing that 
most of the leaders of environmental po l i c ies he 
descr ibes are Easterners. Not only were they 
ind iv idua ls born and bred in the East, but they were 
Easterners who were seeking to dispose of resources 
located in the West. To Westerners the ir po l i c i es 
often appeared not as l iberal ism but as colonial ism 
whereby representa t ives of the older and more 
populous, powerful East were seeking to impose the ir 
p a r t i c u l ar views concerning u t i l i z a t i on of the 
environment on a region where they were considered 
absente land lords. From the perspect ive of some 
Westerners the self sty led eastern l i be ra ls were not 
l i b e r al at a l l , but react ionary c o l o n i a l i s ts seeking 
to explo it the West for the ir own pa r t i cu lar economic 
or soc ial i n t e r e s t s. My point in ra is ing the issue 
of Western colonial ism i s not to heap pra ise or 
blame, or to cast a judgment about who was r ight or 
wrong in these d ispu tes. I t i s, ra ther, to emphasize 
t hat h i s to r ians who seek to understand the 
formulation of environmental po l i c ies need to 
consider the clash of regional i n t e r e s ts and 
sec t ional antagonisms. Po l i t i c i ans l ik e Franklin D. 
Roosevelt, Harry Truman and Dwight Eisenhower were 
far more sens i t i ve to the clash of sect ional 
i n t e r e s ts than the bureaucracy involved in the 
admin is t ra t ion of environmental po l i c i es. In 
Professor Koppes' paper h is sympathies are c lear ly 
with the l a t t e r. Perhaps the p o l i t i c al leaders were 
more r e a l i s t ic than the l i be ral dogmatists in the ir 
ranks, and possibly h i s to r i ans, too, should be more 
sens i t i ve to geographical d ive rs i ty and become more 
detached by broadening the ir own vis ion of these 
c o n f l i c t s. 
Although Koppes i s c lear ly aware of the 
importance of the bureaucracy in the implementation 
of environmental po l i c i es he does not delve far in to 
i t s inner workings. Much of public policy emerges 
not out of lof t y ideals or p r i s t i ne policy 
s tatements, but out of the morass of bureaucrat ic 
i n - f i gh t i ng. To ignore t h is basic element of the 
p o l i t i c al proces i s to create an environmental 
Disneyland. Between 1933 and 1953 many aspects of 
environmental po l i c ies emerged d i rec t ly out of such 
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blood y backstair s politics .  No t  onl y di d interna l 
conflict s betwee n bureaucrat s i n particula r  agencie s 
shap e th e contour s o f  environmenta l  policies . 
Individual s charge d wit h th e implementatio n o f  suc h 
program s wer e ofte n engage d i n simpl y seekin g t o 
expan d thei r  persona l  power . 
Many example s coul d b e adduce d t o illustrat e 
thi s trend ,  bu t  on e exampl e ca n suffice .  I n man y 
ways Harol d Icke s wa s a  mos t  admirabl e figur e i n th e 
conservatio n movement .  A s Koppe s writes ,  "h e sough t 
t o remak e hi s departmen t  int o a  comprehensiv e 
conservatio n agency. "  Bu t  tha t  wa s onl y par t  o f  th e 
story ,  fo r  i t  canno t  b e denie d tha t  h e wa s als o 
constantl y engage d i n seekin g t o expan d hi s persona l 
influenc e an d jurisdiction ,  t o th e constan t 
irritatio n o f  hi s cc—workers .  I f  w e ar e t o 
understan d th e reluctanc e o f  Congres s betwee n 194 5 
and 195 3 t o authoriz e ne w regiona l  developmen t 
authoritie s i n th e imag e o f  th e TV A we nee d t o 
conside r  Ickes '  constan t  attempt s betwee n 193 5 an d 
1945 t o centraliz e contro l  an d directio n o f  suc h 
authoritie s i n th e Departmen t  o f  th e Interio r  unde r 
hi s direc t  supervision .  An d thi s desir e t o achiev e 
centralizatio n wa s no t  limite d t o electri c power ,  bu t 
extende d als o t o petroleum ,  fis h an d wildlife ,  fores t 
resources ,  t o name onl y a  few .  Th e fea r  o f 
centralization—an d possibl e nationalizatio n o f 
natura l  resourc e industries—whic h h e inspire d 
brough t  abou t  a  profoun d reactio n amon g thos e 
affecte d b y environmenta l  policie s eve n afte r  h e lef t 
office .  I n short ,  bureaucrati c conflict s ar e a n 
endemi c par t  o f  environmenta l  policie s an d historian s 
need t o conside r  the m i f  the y striv e fo r  a  realisti c 
analysis . 
An examinatio n o f  environmenta l  policie s betwee n 
1933 an d 195 3 need s t o delineat e th e distinctio n 
betee n rhetori c an d self-interest .  A  cas e i n poin t 
concern s petroleum .  Durin g th e 1920s ,  an d certainl y 
by 1933 ,  leader s o f  th e larg e oi l  companie s happil y 
espouse d th e caus e o f  conservatio n becaus e i t  endowe d 
thei r  ow n oligopolisti c effort s t o contro l  productio n 
and marke t  deman d wit h a  beneficien t  caus e i n th e 
servic e o f  th e public' s interest .  Similarly , 
Presiden t  Roosevel t  an d hi s adviser s defende d 
governmenta l  limitatio n o f  petroleu m productio n bot h 
unde r  th e NRA an d unde r  th e Connall y Ac t  o f  19 3 5  a s a 
necessar y conservatio n policy .  My contentio n i s tha t 
environmenta l  policie s ar e rarel y divorce d fro m 
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economic po l i c i es. But h i s to r ians need to s i f t 
beyond the rhe to r ic of the pa r t i c ipan ts to sort out 
the blend of economic, p o l i t i c a l, and environmental 
cons iderat ions which are often inter twined. Similar 
themes run through the development of s ta te as well 
as federal po l i c ies concerning timber or f i she r i es 
during these years. The rhe tor ic of conservat ion was 
frequent ly used by pa r t i c ipan ts to ve il the ir more 
pressing economic or other self i n t e r e s t s. 
I would argue also that environmental po l i c ies 
must be studied within a broad ra ther than a narrow 
context. By focussing largely on the act ions of 
se lected ind iv iduals Koppes conveys the impression 
that they were the prime movers of environmental 
po l icy-operat ing in a vacuum. Thus, in discussing 
the al leged t r ans i t i on from commonwealth l ibera l ism 
to corporate l ibera l ism in 1945 Koppes wr i tes that 
" the Krug admin is t ra t ion, l ik e Truman's f i r s t term, 
marked a t r ans i t i onal period . . . (a) r e t r e a t ." And 
i n an even broader vein he notes "The cont inu i ty in 
post war conservation suggests that the g rea test 
change in conservation policy occurred not in the 
t r a n s i t i on from Truman to Eisenhower, but from 
Roosevelt to Truman. The reasons for t h is change 
must be sought in the in terp lay of the three elements 
that supported New Deal conservat ion." Why New Deal 
po l i c i es should be a sacrosanct benchmark i s unclear, 
but Koppes assigns the blame for the decl ine of New 
Deal conservat ion po l i c ies to executive leadersh ip, 
Congress, and weakening l i be ral thought. That i s a 
ra ther narrow framework in which to evaluate an issue 
as d iverse and complex as environmental pol icy. 
For, in t r u th, these sh i f ts of environmental 
pol icy did not take place in a vacuum. Po l ic ies that 
seemed appropr iate in times of depression—and in an 
era of perceived scarcity—were not at a ll deemed 
su i t ab le by the President, Congress, and varied 
i n t e r e st groups in an era of affluence—and perceived 
abundance. Such changing condit ions and percept ions 
need to be considered since they may have been more 
s ign i f i cant than the views of ind iv iduals who were 
react ing to them. I think that Koppes ignores the 
c ruc ial impact of World War I I on economic and 
environmental p o l i c i e s. More so than the New Deal 
the war represented a turning point in American 
publ ic po l i c i es. In the 1930s Americans were 
understandably deeply influenced by the Depression. 
Leading economists l ik e the Keynesian Alvi n Hansen 
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wer e obsesse d wit h scarcit y i n th e economy .  The y 
eagerl y embrace d th e myt h o f  th e closin g o f  th e 
frontie r  i n 189 0 t o justif y thei r  proposal s fo r 
compensator y spendin g i n a n econom y whic h ha d reache d 
th e limit s o f  it s  growth .  Bu t  Worl d War  I I  rudel y 
disrupte d th e Weltanschauun g o f  thes e an d othe r 
prominen t  economist s o f  th e Depressio n era .  Th e wa r 
reveale d tha t  th e America n econom y wa s a  sleepin g 
giant ,  on e whic h ha d gon e throug h a  temporar y perio d 
of  stagnation ,  bu t  whic h i n 194 5 seeme d t o hav e 
almos t  unlimite d potential s fo r  furthe r  development . 
Thi s change d perception—t o culminat e i n th e 
preoccupatio n o f  mos t  economist s wit h economi c 
growth—durin g th e 1950 s directl y affecte d America n 
environmenta l  policies .  I t  explain s th e changin g 
emphasi s o f  publi c polic y fro m conservatio n t o 
development .  Thi s represente d no t  s o muc h a 
recantin g o f  Ne w Dea l  liberalis m a s a  pragmati c 
respons e t o changin g condition s i n th e Unite d States . 
Koppe s i s surprise d tha t  me n lik e Krug ,  Chapman , 
Lilienthal ,  Pau l  Rave r  o r  Michae l  Strau s reverse d 
some o f  thei r  view s o n environmenta l  policie s i n th e 
1950s .  Ye t  i t  seem s tha t  the y wer e onl y reflectin g 
changin g perception s o f  th e America n econom y an d th e 
environment .  Pro m th e perspectiv e o f  a n 
organizationa l  historia n thei r  behavio r  wa s no t  a t 
al l  surprising .  The y wer e no t  backslidin g liberal s 
bu t  forwar d lookin g pragmati c bureaucrats .  Some wer e 
capabl e o f  intellectua l  growt h whil e other s simpl y 
reflecte d stron g instinct s fo r  bureaucrati c an d 
politica l  survival . 
I  believ e als o tha t  a  realisti c framewor k fo r 
th e analysi s o f  environmenta l  policie s need s t o 
conside r  th e gras s root s element s comprisin g variou s 
interes t  group s involve d i n th e formatio n o f 
environmenta l  policies .  Koppe s i n a  sens e idealize s 
a bureaucrati c elit e a s th e bearer s o f  liberalism . 
I n a  sens e the y represente d wha t  C .  Wrigh t  Mill s  a t 
th e tim e (1951 )  dubbe d a s Th e Powe r  Elite .  Tha t 
thi s tren d wa s no t  confine d t o th e Unite d State s wa s 
reveale d b y th e appearanc e i n 195 7 o f  Milova n Djilas ' 
pathbreakin g book ,  Th e Ne w Class ,  detailin g th e 
ris e o f  a  ne w bureaucrati c manageria l  clas s i n 
easter n Europe .  Comparativ e histor y i s hazardous , 
but  I  woul d lik e t o sugges t  tha t  me n lik e Ickes , 
Fortas ,  Krug ,  Lilienthal ,  an d other s describe d b y 
Koppe s represente d a  simila r  clas s o f  powe r  broker s 
i n th e America n politica l  system .  Thes e me n wer e no t 
responsibl e t o th e electorate ,  no r  di d the y hav e a 
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larg e constituency .  Who,  fo r  example ,  gav e a  mandat e 
t o a  planne r  lik e Forta s t o substitut e publi c fo r 
privat e powe r  developmen t  whereve r  i t  wa s feasible ? 
I  woul d sugges t  furthe r  tha t  th e perspectiv e provide d 
by Djila s i s usefu l  i n analyzin g many majo r  figure s 
involve d i n th e formulatio n o f  America n environmenta l 
policie s fro m 193 3 t o 1953 .  Ye t  I  woul d lik e t o tak e 
thi s perceptio n on e ste p furthe r  b y suggestin g tha t 
i t  woul d b e wel l  fo r  America n environmenta l 
historian s t o stud y no t  onl y th e leaders ,  bu t  th e 
gras s root s constituent s o f  environmenta l  groups . 
The complexit y an d diversit y o f  thes e group s remain s 
hidde n a s lon g a s historian s maintai n a  narro w focu s 
on th e leadership . 
A perspectiv e tha t  focuse s primaril y o n th e 
view s o f  libera l  environmentalist s may a t  time s 
seriousl y distor t  factua l  evidence .  A  goo d exampl e 
concern s th e circumstance s surroundin g th e departur e 
of  Under-Secretar y Ab e Forta s fro m th e Departmen t  o f 
th e Interior .  Koppe s note s tha t  "persona l  departure s 
contribute d t o th e malais e (o f  th e declin e o f  Ne w 
Deal  conservation) "  i n bemoanin g th e shif t  fro m 
Roosevel t  t o Truman .  "Resignation s thinne d th e rank s 
of  Ne w Dea l  conservationist s particularl y tha t  o f  Ab e 
Forta s a t  th e en d o f  1945. "  Thi s represent s a 
seriou s distortio n o f  th e evidence .  Forta s di d no t 
leav e becaus e o f  disillusionmen t  ove r  environmenta l 
policie s unde r  Truman .  He wa s fire d an d force d t o 
leave .  Althoug h Icke s ha d relie d heavil y o n Forta s 
fo r  severa l  years ,  h e becam e increasingl y 
disenchante d wit h hi s overbearin g arrogance ,  an d 
persisten t  effort s t o downgrad e other s i n bitte r 
bureaucrati c fightin g an d struggle s ove r  th e 
extensio n o f  hi s persona l  power .  Environmenta l 
polic y consideration s wer e ofte n los t  amids t  th e hea t 
of  thes e battles .  By th e fal l  o f  194 5 Icke s wa s 
particularl y arouse d b y Fortas '  viciou s an d 
unprovoke d attack s o n Ralp h Davies ,  th e Deput y 
Petroleu m Administrato r  fo r  fa r  o n who m h e ha d com e 
t o rel y eve n mor e heavil y tha n o n Forta s i n 194 4 an d 
1945 .  A s Forta s becam e mor e vehemen t  i n seekin g t o 
besmirc h Davies '  integrit y b y carefull y plante d 
rumor s Icke s los t  hi s patienc e an d aske d fo r  hi s 
resignation .  Thus ,  Forta s lef t  th e administration . 
I t  woul d b e nic e t o believ e Koppe s tha t  Forta s 
departe d i n a  hal o o f  glor y t o stan d b y hig h ideal s 
whic h h e foun d tarnished .  Bu t  th e evidenc e suggest s 
tha t  no t  onl y wa s h e fired ,  bu t  tha t  pett y 
motivation s suc h a s jealous y an d persona l 
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aggrandizemen t  wer e majo r  consideration s dictatin g 
hi s retur n t o privat e life . 
Althoug h th e documentatio n use d b y Koppe s i s 
impressiv e i t  reflect s a  relativel y narro w 
orientation .  He ha s mainl y use d th e record s o f  th e 
bureaucrati c Ne w Dea l  elit e h e admires .  Lik e an y 
author ,  h e tend s t o fin d wha t  h e seeks .  He ha s no t 
broadene d hi s perspectiv e t o includ e record s o f  thos e 
not  sympatheti c t o hi s centra l  characters ,  b e the y 
Congressme n an d Senator s fro m th e Wester n states , 
corporat e spokesmen ,  cattlemen' s associations ,  o r 
group s representin g miners ,  oi l  producers ,  o r  timbe r 
interests .  Many o f  thes e wer e smal l  producers .  No r 
di d the y spea k wit h on e voice .  Bu t  shoul d no t 
historian s hee d thei r  rol e a s wel l  a s thos e o f 
elitis t  bureaucrats ? 
I n conclusion ,  I  believ e Koppe s ha s writte n a n 
abl e article .  I  thin k i t  woul d b e eve n bette r  i f  i t 
wer e suffuse d wit h a  greate r  degre e o f  realism .  I 
thin k th e tim e i s ap t  t o as k som e ne w question s i n 
environmenta l  history .  We nee d t o b e awar e o f 
regiona l  divergence s i n view s o n th e environmen t  an d 
we nee d a  greate r  in-dept h understandin g o f  th e 
bureaucrat s wh o molde d many phase s o f  environmenta l 
policies .  We nee d a  cleare r  delineatio n betwee n th e 
rhetori c an d th e sel f  interest s o f  thos e involve d i n 
th e formulatio n o f  environmenta l  policies--an d we 
need t o relat e the m t o th e changin g contex t  o f 
economi c an d socia l  condition s fro m whic h the y 
emerge .  I n particular ,  w e nee d t o conside r  th e gras s 
root s element s o f  environmenta l  groups .  What  wer e 
th e regiona l  an d th e socia l  origin s o f  th e varie d 
peopl e activ e i n environmenta l  groups ? An d i n th e 
proces s o f  considerin g suc h question s we nee d t o 
broade n ou r  researc h bas e an d t o utiliz e historica l 
dat a generate d b y thes e varie d interests .  Bu t  we 
shoul d b e gratefu l  t o Koppe s fo r  hi s stimulatin g 
paper ,  fo r  raisin g ou r  consciousnes s t o question s 
suc h a s thos e tha t  I  hav e posed ,  an d fo r  encouragin g 
us t o see k ou t  ne w path s fo r  researc h i n 
environmenta l  history . 
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COMMENT 
Harol d L .  Bursty n 
U.S .  Geologica l  Surve y 
Though I  agre e I n par t  wit h Professo r  Nash' s 
stricture s o n Professo r  Koppes '  paper ,  I  wan t  t o 
direc t  my comment s t o som e issue s raise d i n my min d 
by th e pape r  rathe r  tha n t o th e pape r  itself .  I t 
seems t o me tha t  th e Federa l  Governmen t  work s ver y 
wel l  a s th e arbite r  amon g conflicting ,  organize d 
interests .  I n Koppes '  terms ,  th e Federa l  Governmen t 
follow s th e mode l  o f  "corporat e liberalism. "  A t  th e 
same time ,  th e Federa l  Governmen t  i s fa r  mor e benig n 
as a n employe r  tha n ar e almos t  al l  corporations . 
Onl y universities ,  i t  seem s t o me ,  ar e mor e benign . 
Of  course ,  civi l  servant s d o hav e constraint s o n 
them .  "Th e busines s o f  a  civi l  servan t  . . .  i s  t o 
do wha t  h e i s told."[l ]  Nevertheless ,  ther e i s fa r 
more opportunit y t o d o wha t  on e see s ough t  t o b e don e 
i n th e Federa l  Governmen t  tha n ther e i s i n privat e 
industry .  Thi s seem s t o me t o b e th e reaso n on e 
find s i n Federa l  employmen t  civi l  servant s o f  th e 
intellectua l  calibe r  an d historica l  importanc e o f 
Giffor d Pincho t  an d Ald o Leopold . 
Wit h th e Grea t  Depression ,  th e Federa l 
Governmen t  becam e almos t  th e onl y plac e fo r  job s fo r 
th e well-trained ,  especiall y th e scienc e an d 
engineerin g graduate s o f  th e majo r  universities . 
They entere d th e Federa l  civi l  servic e i n larg e 
numbers .  Sinc e th e newcomer s wer e ambitiou s a s wel l 
as able ,  th e civi l  servic e becam e fa r  mor e oriente d 
t o actio n tha t  i t  ha d bee n before .  Furthermore ,  th e 
collaps e o f  th e America n econom y mad e i t  possibl e t o 
thin k about ,  i f  no t  t o implement ,  reall y radica l 
solutions . 
Rober t  Moses ,  a  lifelon g Republican ,  onc e taxe d 
Frankli n D.  Roosevel t  wit h reversin g th e histori c 
differenc e betwee n th e Republica n an d Democrati c 
parties.[2 ]  Unti l  th e Ne w Deal ,  th e Republican s wer e 
fo r  stronge r  centra l  governmen t  an d th e Democrat s fo r 
stronge r  states '  rights .  Wit h th e Ne w Deal ,  wha t 
Koppes call s "commonwealt h liberalism "  becam e th e 
basi s fo r  policy ,  an d th e Federa l  Governmen t  steppe d 
i n t o tak e o n responsibilitie s tha t  ha d previousl y 
belonge d t o state s an d municipalities . 
The mos t  powerfu l  o f  th e "commonwealt h liberals " 
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was Harold Ickes, who dominated Roosevel t 's cabinet 
as Herbert Hoover had dominated the Harding-Coolidge 
cabinet. As a Bull Moose Republican, Ickes found h is 
agenda in the f i r s t conservation movement of Theodore 
Roosevelt. He made h is own the t r ad i t i onal I n te r i or 
Department attempt to get back the management of the 
National Forests by wresting the Forest Service away 
from Agr icul ture. Though he fa i led to get the Forest 
Service, Secretary Ickes did pry loose the Biological 
Survey and the Fish Commission in 1939, and he merged 
them to form the Fish and Wildl i f e Service in 1940. 
(After almost exact ly one generat ion, the Bureau of 
Commercial F isher ies—the heart of the old Fish 
Commission—became independent and moved to the 
Department of Commerce. Such i s the p o l i t i cs of 
bureaus.) 
On the larger issue raised by Professor Koppes' 
paper—who had the be t ter po l i c i es, the New Deal 's 
"commonwealth l i be ra l s" or the Fair Deal 's "corporate 
l i be ra l s "—I can offer only the b r ie fest of 
observat ions. The problem, for the h i s to r ian as for 
the statesman, of deciding which are the cor rect 
po l i c i es, i s that there i s a s p l it between local and 
nat ional i n t e r e s ts in the eyes of t he ir proponents. 
For the public lands, these local i n t e r e s ts are 
la rge ly western. This i s what Professor Nash has 
come from New Mexico to t e ll us, and why he asks 
Professor Koppes i f the New Deal ought to be the 
touchstone for the po l i c ies of Truman and Eisenhower. 
Perhaps the answer to t h is dilemma i s for h i s to r i ans 
to stop behaving l ik e judges in a contest. Rather 
than awarding af ter the fact the crown of a moral 
v i c to ry, we are be t ter engaged, in my judgment, in 
uncovering the hidden assumptions behind the choices 
that were ava i lab le, in weighing the impact of 
d iverse judgments of value on the p o l i t i c al choices 
that were made. 
Professor Nash also points to the cruc ial ro le 
of the bureaucracy. As an agency, or a department 
such as In te r io r, grows in s i ze, i t becomes harder to 
reform. That i s, the d i rec t ion i t moves in tends to 
be set, not by the party in power, but by the 
permanent bureaucracy. The Congres can 't give c lear 
p o l i t i c al guidance on long-term issues, because "for 
the po l i t i c i an in a democratic soc ie ty, i n f i n i t y i s 
the e lect ion af ter the next one."[3] 
F ina l l y, l et me point out that the Federal 
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Governmen t  has ,  sinc e 1920 ,  carrie d ou t  th e polic y o f 
trusteeshi p fo r  th e publi c lan d tha t  Roderic k Nas h 
has calle d fo r  s o eloquently .  Bot h th e Minera l 
Leasin g Ac t  o f  192 0 an d th e Taylo r  Grazin g Ac t  o f 
1934 abandone d th e traditiona l  alienatin g o f  publi c 
land s i n favo r  o f  makin g th e Federa l  Governmen t  thei r 
trustee ,  givin g th e user s lease s rathe r  tha n titles . 
ENDNOTES 
f l ] Sir Thomas L i t t l e Heath (Jo int Permanent 
Secretary to the Br i t i sh Treasury, 1913-1919), 
quoting his predecessor, Lord Welby (Permanent 
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[2] Robert Moses, "Why I Oppose the Fourth Term," 
Saturday Evening Post 217 (15): 17, 109-110 
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REPLY:  METHOD,  IDEOLOGY AND ENVIRONMENTAL HISTORY 
Clayto n R.  Koppe s 
Sinc e muc h o f  my pape r  i s eithe r  ignore d o r 
misconstrue d i n thes e critiques ,  i t  may b e usefu l  t o 
re-establis h th e origina l  intentio n o f  thi s session . 
My purpos e wa s t o offe r  a  synthesi s o f  Ne w Dea l  an d 
Fai r  Dea l  environmenta l  policie s an d t o relat e tha t 
synthesi s t o a n interpretatio n o f  th e change s i n 
libera l  ideolog y fro m 193 3 throug h 1953 .  Thi s 
strateg y gre w fro m my convictio n tha t  environmenta l 
polic y wa s integra l  t o large r  ideologica l  an d polic y 
trend s o f  th e Roosevel t  an d Truma n administrations , 
tha t  environmenta l  polic y helpe d illuminat e importan t 
intellectua l  an d polic y difference s betwee n th e tw o 
periods ,  an d tha t  thi s are a o f  polic y recalle d som e 
of  th e mor e radica l  possibilitie s o f  th e Ne w dea l 
tha t  ar e ofte n overlooked .  I  believe ,  moreover ,  tha t 
what  we nee d toda y fo r  th e Roosevelt-Truma n perio d o f 
environmenta l  histor y i s synthesis .  We hav e a n 
abundanc e o f  bureaucrati c an d organizationa l 
monographs ;  mor e ar e alway s welcome .  Bu t  ou r  majo r 
tas k i s t o creat e a  framewor k fo r  wha t  wil l  otherwis e 
remai n discret e polic y events . 
The patter n I  foun d showe d a  marke d chang e i n 
environmenta l  polic y fro m th e Ne w Dea l  t o th e Fai r 
deal .  I  attribut e thi s chang e primaril y t o th e 
expansionar y capitalis t  economic s o f  Worl d War  I I  an d 
th e postwa r  period .  (Havin g overlooke d thi s par t  o f 
my paper ,  Professo r  Nas h goe s t o som e length s t o 
reinforc e it. )  Throughou t  th e pape r  th e thre e point s 
of  analysis—libera l  thought ,  executiv e leadership , 
and Congress--ar e use d no t  merel y becaus e o f  thei r 
importanc e t o polic y makin g bu t  a s reflection s o f  th e 
larg e context .  Thi s i s no t  th e onl y synthesi s tha t 
one migh t  attempt ,  bu t  I  believ e tha t  tryin g t o 
reconstruc t  th e intellectua l  climat e i s a n essentia l 
component  o f  polic y analysis . 
Professo r  Nas h ha s charge d me wit h no t  writin g a 
book o n thi s subject ,  fo r  hi s compendiu m o f  omission s 
woul d requir e n o less .  I  ca n onl y plea d guilty .  Bu t 
i n an y cas e I  woul d no t  limi t  th e boo k a s h e 
suggests .  I  prefe r  t o b e explici t  abou t  th e 
normativ e considerations .  I  begi n wit h th e 
propositio n tha t  environmenta l  issue s ar e peculiarl y 
communit y concerns .  Environmenta l  polic y i s no t 
merel y sectiona l  bu t  nationa l  i n scope .  Althoug h 
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most of the resources the the In te r ior Department 
administered were in the West, they were not Western 
resources. Environmental protect ion tends to be a 
very general ized good; t h is i s hard to expres in a 
p o l i t i c al system geared to i n te rest groups devoted to 
pa r t i cu l ar i ssues, especia l ly when a general ized 
environmental good impinges on a spec i f ic economic 
i n t e r e s t. Federal policy therefore becomes 
espec ia l ly important for environmental issues; 
however imperfect ly, the federal government, the 
execut ive branch in pa r t i cu la r, i s the agency for 
carry ing out these community concerns on a nat ional 
l e v e l. This i s not to ideal ize federal o f f i c i a l s 
(a lso known as "bureaucrats") but to begin to wrest le 
with the problem of how environmental concerns are 
expressed in the American p o l i t i c al system. 
Environmental policy i s scarcely addressed in 
Professor Nash's c r i t i que. Although h is approach to 
the subject i s unclear, he seems to see environmental 
pol icy as the f l i p side of economic pol icy. To that 
end he has framed a c r i t i que ostensibly of 
methodology, but one that i s suffused with value 
judgments and ideological p rede l i c t ions. I wish to 
consider three examples from h is provocative account. 
F i r s t, regional conf l ict and the re la ted 
ana lys is of the grass roo ts. Anyone who s tud ies the 
Department of the In te r ior knows that from 1933 
through 1953 i t was even more of a Western-oriented 
department than i t i s today. Present ist references 
to populat ion sh i f ts and current cont rovers ies, i f 
anything, obscure our recognit ion of that r e a l i t y. 
Westerners comprised about one-third of the Senate; 
t hat block, coupled with the ir domination of the 
publ ic- land committees, gave them substant ial 
inf luence on po l i c ies af fect ing the sect ion. 
But the West was not—and i s not now—a unif ied 
region. Take United States senators. Some, such as 
Patr ick McCarran of Nevada, harassed the bureaucracy 
interminably when even i t s timorous e f fo r ts impinged 
on the large stock growing i n t e r e s t s. Others, such 
as James Murray of Montana and Edward Costigan of 
Colorado, were ardent New Dealers for they knew what 
real economic colonial ism was--explo i tat ion of the 
region by absente corporat ions, usual ly in 
ex t rac t i ve indus t r ies that bu i l t no enduring regional 
base. The West was riven with i n t r a - sec t i ona l, even 
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i n t r a s t a te r i v a l r i e s, to say nothing of economic 
con f l i c t. Nor were a ll the re levant environmental 
and economic i n te rest groups Western. Many were 
nat ional in scope or headquartered outside the 
region. As an ana ly t ical concept "the West" i s a 
b lunt instrument. I t i s useful only when coupled 
wit h more f ine-grained techniques, including some 
r igorous social ana lys is ra ther than Professor Nash's 
spurious inversion of "c lasses" and "masses." 
Second, there i s an important place for the 
cont r ibut ion of organizat ional or bureaucrat ic 
h i s t o r i ans, so long as we are not trapped by i t . The 
best works of t h is type, such as Graham A l l i son 's 
Essence of Decision: Explaining the Cuban Missi le 
C r i s i s, [1] are useful in analyzing why choices are 
made from a re la t i ve ly narrow range of opt ions. They 
a re less effect ive—indeed often un in te res ted- - in 
explaining why the choices ava i lab le are so l imi ted. 
Yet t h is pr ior question of why the context of 
decis ion making i s thus contrained may be the more 
important. For example, All ison i s helpful in 
explaining why the blockade was chosen over an 
immediate a ir s t r i k e. But we need a d i f fe rent mode 
of analys is to understand why diplomatic measures 
were re jected from the star t—never considered, 
r e a l l y - - in favor of an immediate, publ ic mi l i ta ry 
confrontat ion. 
The organizat ional or bureaucrat ic perspect ive 
tends to assume that "where you stand depends on 
where you s i t ." The trouble i s that ac tors seldom 
conform to what verges on a determin is t ic model of 
behavior. Harold Ickes and Ray Lyman Wilbur both sat 
i n the sec re ta ry 's chai r, and both faced the same 
economic circumstances of the Great Depression. But 
they stood in qui te d i f ferent p laces. Ickes t r i ed to 
increase federal cont ro l, implement planning, and 
encourage red i s t r i bu t i on. Wilbur, on the other hand, 
t r i ed to diminish h is department's author i ty by 
ceding public lands to the s t a t e s, eschewed planning 
i n favor of so-cal led market forces, and ass is ted 
large i n t e res ts against smal landowners by 
admin is t ra t ive ly exempting the Imperial Valley from 
the 160-acre law. An understanding of the two men's 
ideological d i f ferences may not form a complete 
explanat ion of the ir d i f fe rent policy pa t te rns, but 
i t i s an indispensable point of depar ture. 
F ina l l y, Professor Nash's d iscussion of 
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bureaucracy leads back to the very normative problems 
he claims he I s t ry ing to overcome. His view of the 
ro le of the bureauracy in policy making i s unclear. 
At times he suggests that policy emerges from the 
c lash of i n t e r e st groups. At other points he seems 
to see the bureaucracy as v i r tua l ly se l f -ac tua l i z i ng. 
Although Professor Nash int imates that a ll 
bureaucracies are the same, he aims most of h is 
s t r i c t u r es at New Deal o f f i c i a l s. His methodologial 
suggest ions are not advanced in a s p i r it of 
neu t ra l i ty but in a dichotomy between victim and 
v ic t im izer. 
Note his witches' sabbath of New Deal 
bureaucrat ic policy making. The West, wanting only 
the freedom and economic development i t deserves, i s 
set upon by Eastern e l i t i s t l i b e r a l s, who, act ing not 
for the publ ic i n te rest but out of personal and 
i n s t i t u t i o n al lust for power, fo ist the ir a l ien 
schemes upon the region—presumably in defiance of 
the sec t i on 's wishes. The rhe tor ic of the 
"bureaucrats" cannot be t rus ted: i t serves chief ly 
t o cloak the ir darker purposes and hidden dr ives. 
The world of these "co lon ia l i s t s" i s a byzantine maze 
of "bloody backs ta i rs po l i t i c s" and i s peopled with 
ind iv idua ls who "were often simply seeking to 
expand the ir personal power" (emphasis added). 
Professor Nash suggests that the West lay in the gr ip 
of a bureaucracy comparable to that imposed on 
postwar Eastern Europe. But the insp i ra t ion for t h is 
comparison, Milovan D j i las' idea of the new c lass, 
dea lt with a party or p o l i t i c al bureaucracy that had 
"control of the nat ional income and nat ional goods." 
As p o l i t i c al s c i e n t i st Andrew Hacker says: "Even i f 
h i s ana lys is i s correct for Communist regimes, 
D j i l as' conception of a 'new c lass' seems only 
marginal ly appl icable to the American exper ience." [2] 
Western polemic is ts have sometimes made s imi lar 
leaps. In Cal i forn ia Senator Sheridan Downey's book 
They Would Rule the Valley "they" were Bureau of 
Reclamation bureaucra ts . [3] Such hazardous essays in 
comparative h is tory are, however, re la t i ve ly ra re 
among scho lars. 
Despite his impl icat ion that the nature of 
bureaucracy i s implacable, Professor Nash detec ts a 
transformation a f ter World War I I . He finds "forward 
looking pragmatic bureaucrats ," some of whom are even 
"capable of i n t e l l e c t u al growth." Why Professor Nash 
prefers t h is l ine-up i s not immediately c lear, for 
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t h e se Fa ir Dea le rs would seem to o f f er equa l ly 
compel l ing examples of b u r e a u c r a t ic m isch ie f. They 
e f f e c t i v e ly tu rned over a d m i n i s t r a t i on of the p u b l ic 
domain to the l a r ge stockmen, dropped e f f o r ts to 
r e h a b i l i t a te the Alaska salmon r e s o u r c e, abandoned 
t he r e d i s t r i b u t i ve p r i n c i p l es behind p u b l ic power, 
and through a d m i n i s t r a t i ve subvers ion e v i s c e r a t ed the 
c l e ar c o n g r e s s i o n al mandate of the 160 -ac re law. One 
of t hese b u r e a u c r a t s, Michael S t r a u s, engaged i n 
empire b u i l d i ng on a grand s c a l e: By 1950 h i s Bureau 
of Reclamat ion c o n t r o l l ed 61 p e r c e nt of t he 
d e p a r t m e n t 's budget (a peacet ime r e c o r d ), launched a 
program of massive env i ronmental change i n Western 
r i v e r b a s i n s, and wi t h the Echo Park Dam proposal 
a t tempted what was perhaps the u l t i m a te act of 
b u r e a u c r a t ic aggrandizement i n env i ronmental 
p o l i c y - - t he i nvas ion of w i l d e r n e ss a r e as ded i ca ted i n 
p e r p e t u i t y . [ 4] 
S ince these two s e ts of b u r e a u c r a ts e x h i b it 
s i m i l ar behav io r, P ro fessor Nash i s not making h i s 
cho i ce on methodo log ical g rounds. He wants d i f f e r e nt 
outcomes—in s h o r t, an i d e o l o g i c al p r e f e r e n ce t h at he 
l e a v es i m p l i c i t . If i t i s the env i ronmental outcome 
t h at m a t t e r s, New Deal po l i cy remains one of t he most 
impor tant c o n t r i b u t i o n s, but one t h at was 
s u b s t a n t i a l ly reve rsed by the Truman a d m i n i s t r a t i o n. 
NOTES 
[1 ]  Graha m Allison ,  Essenc e o f  Decision : 
Explainin g th e Cuba n Missil e Crisi s (Boston ,  1971) . 
[ 2 ] Andrew Hacker, "Two 'New C l a s s e s' or None?" i n 
B. Bruce-B iggs, e d ., The New C lass ? (New York, 
1979). 
[3 ]  Sherida n Downey ,  The y Woul d Rul e th e Valle y 
(Sa n Francisco ,  1947) . 
T4] Professor Nash's invocation of C. Wright Mi l ls , 
The Power E l i t e (New York, 1970) i s misleading. 
Mi l ls 1 "power e l i t e" i s not a government bureaucracy 
but a combination of "the p o l i t i c al d i r ec to ra te, the 
corporate r i ch, and the ascendant mi l i ta ry" (p. 296). 
He bel ieves t h is t r iad of power developed during 
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World War  I I . In other words, Mi l ls ' formulation 
f i t s Professor Nash's Truman-era "pragmatists" more 
c lose ly than i t does the New Dealers. Although Mill s 
notes that corporate managers eventually came to 
dominate the New Deal, he bel ieves that for a time 
the New Deal represented a po l i t i cal power that 
"contested" and "supplemented" corporate power (p. 
273). Mill s exp l i c i t ly cont ras ts the power e l i t e 
with "a c i v i l serv ice that i s linked with the world 
of knowledge and respons ib i l i t y" (p. 361). How 
Professor Nash could so misconstrue Mill s i s unclear, 
un less, " l i k e any author, he tends to find what he 
seeks." 
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ENVIRONMENTAL REFORM I N TH E INDUSTRIA L CITIES :  TH E 
CIVI C RESPONSE T O POLLUTIO N I N TH E PROGRESSIVE ERA 
Marti n V .  Melos i 
Texa s ARM Universit y 
The America n nineteent h centur y produce d Henr y 
Davi d Thoreau ,  Georg e Perkin s Marsh ,  Joh n Mui r  an d 
others ,  wh o encourage d thei r  fello w citizen s t o 
develo p a n environmenta l  consciousness .  No t  unti l 
th e Progressiv e Era ,  however ,  wa s a  concer n fo r  th e 
physica l  environmen t  widel y publicized ,  popularized , 
and translate d int o governmen t  policy.[1 ]  Th e 
nineteent h centur y wa s a  tim e o f  disorde r  a s th e 
Unite d State s underwen t  a  transitio n fro m a  rural , 
agraria n t o a n urban ,  mechanize d society .  I t  wa s 
als o a  tim e o f  remaking .  A s th e centur y cam e t o a 
close ,  Jeffersonia n notion s o f  individualis m an d th e 
pastora l  lif e seeme d inappropriat e o r  a t  leas t 
unattainable .  I n confrontin g th e impact s o f 
industrializatio n an d urbanization ,  American s wer e 
force d t o dea l  wit h threat s t o th e nation' s 
resources ,  t o th e natura l  landscape ,  t o th e cit y 
environment .  The y wer e als o force d t o conten d wit h 
fundamenta l  change s i n th e styl e an d qualit y o f  thei r 
1ives--whethe r  the y live d i n citie s o r  o n farms . 
Implici t  i n th e despoliatio n an d exploitatio n o f  th e 
environmen t  wer e question s o f  value s an d ethics , 
whic h wer e difficul t  t o articulat e an d eve n mor e 
difficul t  t o answer . 
The bes t  know n environmenta l  respons e o f  th e 
perio d wa s th e conservatio n movement .  T o Jame s 
Penic k i t  wa s "th e mos t  ambitiou s an d comprehensiv e 
progra m t o evolv e fro m [the ]  multidimensiona l  attemp t 
t o mak e a  bureaucrati c respons e t o industrialism."[2 ] 
Jerem y P .  Fel t  argue d tha t  n o proble m "dre w a  mor e 
voca l  an d impassione d comment  fro m th e progressive s 
tha n di d tha t  o f  th e conservatio n o f  natura l 
resources."[3 ]  Th e conservatio n movement  was ,  i n th e 
narrowes t  sense ,  a n effor t  t o conserve ,  preserve , 
manage o r  protec t  th e nation' s resources .  I n thi s 
way it s goal s transcende d th e er a an d provide d a 
legac y fo r  th e moder n ecolog y movement . 
I n a  large r  sense ,  th e conservatio n movement  wa s 
a critiqu e o n contemporar y America ,  addressin g 
concern s abou t  th e erosio n o f  rura l  life ,  th e 
expansio n o f  industry ,  an d th e growt h o f  cities .  I t 
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expressed c r i t i c i sm or even out r ight re jec t ion of 
urbanizat ion, manifest in attempts to r e v i t a l i ze 
agrar ian society through the "back-to-the- land" 
concept, the Country Lif e Movement, and even the 
promotion of nat ional parks. Yet i t did not addres 
the problems which the c i t i es faced.[4] 
An urban environmental movement was born in the 
Progressive Era which did addres those problems, 
espec ia l ly th rea ts to the c i ty due to po l lu t ion. 
While urban environmental reformers shared the 
conserva t ion i s t s' i n te rest in resource management, 
they did not share a suspicion of c i ty l i f e . An 
urban environmental ethic emerged during the 
Progressive Era which decried pol lu t ion and 
unpalatable l iv in g condi t ions, but did not seek to 
undermine the proces of urbanizat ion. Urban 
environmental reformers accepted the growth and 
expansion of c i t i e s, not only because they had l i t t l e 
choice, but because they believed that c i t i es were 
worth preserv ing. 
By the turn of the century, the indus t r ial 
c i t i es were already establ ished as focal points of 
soc i a l, p o l i t i c a l, and economic l i f e in the United 
S ta tes. They had emerged rapidly and dramatical ly in 
the nineteenth century, becoming the dominant urban 
form between 1870 and 1920. The urban population had 
increased from 1.8 mi l l io n (10.8 percent of the 
populat ion) in 1840 to more than 54 mi l l io n (51 
percent) in 1920. Urban population growth per decade 
was no less than 29 percent, and as much as 92 
percent in the 1840s. The number of urban areas also 
increased dramatical ly from 131 in 1840 to more than 
2,700 in 1920. Relat ively new c i t i e s, such as 
Cleveland, Pi t tsburgh, and Milwaukee experienced 
impressive population growth and economic prosper i ty, 
shaping them into indus t r ial c i t i e s. 
I ndus t r i a l i za t i on also transformed many older 
commercial c i t i e s, such as Boston, Baltimore, 
Phi ladelph ia, and New York.[5] As early as 1870 
i ndus t r i al concentrat ion and spec ia l iza t ion of 
production were immutably linked to urban growth.[6] 
American c i t i es in the indus t r ial age were 
hardly Edenlc, more closely resembling Charles 
Dickens' "Coke town" than the Victorian dream of 
"Hygeia." Crowded slums, congested s t r e e t s, poor 
san i t a t i on, smoky sk ies, and bone-ra t t l ing noise 
character ized the c i t i es at the ir core, while even 
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the burgeoning suburbs did not escape environmental 
t h r e a ts posed by inadequate c i ty serv ices, ta in ted 
water suppl ies, and indus t r i al po l lu t ion . [7] 
I ndus t r i al c i t i e s—the products of economic 
determinism, rapid demographic change, and 
non-planning—presented an image which understandably 
led many people to conclude that the only way to deal 
wit h urban l i f e was to escape i t . 
However, the indus t r ial c i t y , in the words of 
Theodore Dreiser, was "the magnet a t t r a c t i n g ." While 
posing many dangers, the indus t r ial c i ty offered 
opportuni ty and diversion as wel l. I t was at once 
the point of convergence for hordes of immigrants 
crowded into slums, but also the v i s i b le sign of 
American mater ial progress—the home of corporate 
g ian ts and entrepreneur ial legends. I t reeked with 
the despair of the poor, but also flaunted the 
succes and power of the r ich and the expectat ions of 
the great middle. I t was a f e r t i l e breeding ground 
for p o l i t i c al ideas—l ibera l ism, democracy—and the 
batt leground for others—bossism, home ru le. While 
the indus t r ial c i ty could be an env i ronmenta l is t 's 
nightmare, i t was also a consumer's paradise. I t was 
the good l i f e and the bad, but i t was most of a ll the 
future of a modernizing cu l tu re. 
Urban environmental reformers, as defenders of 
c i t y l i f e , recognized something more confounding than 
repuls ive in the image of the indus t r ial c i t y . 
Ul t imately, they sought to ident i fy and el iminate 
physical th rea ts to the c i ty and i t s people without 
remaking the urban environment i t se lf or tampering 
with i t s benef i t s. They were not the f i r s t to 
confront th rea ts to the American urban environment, 
but they were the f i r s t to do so through organized 
environmental reform. Pr ior to the Progressive Era, 
po l lu t ion and other th rea ts were dealt with on a case 
by case bas is. By the 1890s, however, the scale of 
urban growth was such that environmental problems 
affected the whole c i ty rather than indiv iduals or 
neighborhoods. The means to combat var ious forms of 
po l lu t ion and physical deb i l i t a t i on were also 
becoming known or ava i lab le, in the form of increased 
technical exper t ise or sc ien t i f ic d iscover ies. And 
reformers were encouraged by changing a t t i t udes of 
policymakers within municipal government, who were 
wi l l in g to give higher p r i o r i ty to environmental 
problems because of the ir community-wide 
impl ica t ions. 
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Municipal p ro test over environmental issues was 
leg i t imized through i t s associat ion with 
progressiv ism. Since progressive reforms of several 
types were rooted in the indus t r ial c i t i e s, urban 
envi ronmenta l is ts had l i t t l e t rouble ident i fy ing 
themselves with the prevai l ing reform s p i r i t. In 
some cases, environmental reformers were urban 
p ro tes te rs who accepted the progressive ideology to 
iden t i fy what they were confronting; in other cases, 
those who cal led themselves progressives took an 
i n t e r e st in urban environmental i ssues. In any 
event, they shared basic assumptions, most notably a 
des i re to bring order out of the chaos induced by the 
economic revolut ion of the nineteenth century. They 
shared a fa i th in humankind and an environmental 
determinism, which led them to expect that the good 
i n people would prevail i f the ev i ls produced by 
imperfect soc ia l, p o l i t i c a l, and physical 
circumstances were el iminated. They also placed 
t he ir fa i th in an expert e l i t e and sc ien t i f ic method 
to find so lu t ions to soc ie ty 's problems. Moral is t ic, 
and often p a t e r n a l i s t ic in the ir goals, they decried 
poverty, i n j us t i ce, corrupt ion, and d isease. 
Progressiv ism, therefore, offered a for tu i tous 
rhe to r i cal framework for urban environmental!sm, but 
a lso a set of concepts and values appl icable to the 
f igh t against po l lu t ion . [8 J 
Urban environmental reform has generally eluded 
h i s to r i ans not because i t was an obscure aspect of 
the reform ethos of the time, but because i t operated 
withi n the larger context of the Progressive Movement 
and was not seen as separate from i t . In r e a l i t y, 
urban environmentalism was ar t i cu la ted and promoted 
by two d i s t i n c t i v e, but not to ta l ly independent 
groups. One was composed of professionals with a 
techno-sc ien t i f i c /o rgan iza t ional bent, who worked 
withi n the municipal bureaucracy as admin is t rators, 
employees or consu l tants. They were primari ly 
engineers, ef f ic iency exper ts, and public heal th 
o f f i c i a l s. Their primary ro le in environmental 
reform involved developing systems to combat various 
hea l th hazards and po l lu tan ts, compiling s t a t i s t i c al 
information, and monitoring and regulat ing community 
hea l th and san i ta t ion standards. Sanitary engineers 
(a term used during the period to denote municipal 
engineers who dealt with environmental problems) 
developed s t ra teg ies for s t reet cleaning and 
co l lec t ion and disposal of refuse, designed sewers 
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and d ra inage sys tems, and devised new methods of 
v e n t i l a t i ng b u i l d i n g s. E f f i c iency e x p e r ts 
e s t a b l i s h ed c o s t - a c c o u n t i ng sys tems, ga the red 
s t a t i s t i cs on p o l l u t i on problems, and organ ized 
personnel-management programs. Pub l ic h e a l th 
o f f i c e rs promoted env i ronmental s a n i t a t i on and 
ep idemic c o n t r o l. As a group, t he 
t e c h n o - s c i e n t i f i c / o r g a n i z a t i o n al re fo rmers prov ided 
e x p e r t i se on a sca le never be fo re a v a i l a b le to 
mun ic ipal government . [9] 
Whil e the e x p e rt e l i t e i n the urban 
env i ronmental movement e f f e c t i v e ly t r a n s m i t t ed t h e ir 
i d e as to munic ipal po l i cy -makers and through t h e ir 
p r o f e s s i o n al o r g a n i z a t i o n s, they were l a r g e ly 
i n e f f e c t i ve in p u b l i c i z i ng and p o p u l a r i z i ng a concern 
fo r the envi ronment among the p u b l i c. A second group 
of urban env i ronmental reforms f i l l e d the vacuum. 
They were laymen wi t h a s t rong c i v i c / a e s t h e t ic 
emphas is, who opera ted p r i m a r i ly o u t s i de of mun ic ipal 
government, g e n e r a t i ng i n f l u e n ce through organ ized 
p r o t e s t, c i t i z en appea l, or pub l ic e d u c a t i o n. 
Lacking the e x p e r t i se to implement most changes 
t hemse l ves, they supported the e f f o r ts of t he 
e n g i n e e r s, e f f i c i e n cy e x p e r ts and pub l ic h e a l th 
o f f i c i a l s , and acted as a condu it for promoting 
env i ronmental consc iousness among the peop le. As a 
r e s u l t, they were c e n t r al to the development of an 
urban env i ronmental e t h ic dur ing the P r o g r e s s i ve Era. 
The composi t ion of the c i v i c / a e s t h e t ic group 
guaran teed c e r t a in emphases as we ll as c l e ar l i m i t s 
t o urban env i ronmental reform in the p e r i o d. C iv i c 
e n v i r o n m e n t a l i s ts came p r i m a r i ly from one of two 
s o u r c e s: (1) vo lun ta ry c i t i z e n s' a s s o c i a t i o n s, 
reform c l u b s, c i v i c o r g a n i z a t i o n s, whose i n t e r e st i n 
urban l i f e was broad and v a r i e d; and (2) 
env i ronmental p r e s s u re groups--smoke and no ise 
abatement l e a g u e s, s a n i t a t i on groups--whose i n t e r e st 
i n c i t y problems was very s p e c i a l i z e d. The 
membership for a l l of t hese groups came p r i m a r i ly 
from the middle and upper-midd le c l a s s e s. 
Economical ly s o l v e nt and i n s u l a t ed from the worst 
env i ronmental t h r e a t s, t h e ir env i ronmenta l !sm was 
based p r i m a r i ly on a general concern for c i v i c 
improvement. 
The P rog ress i ve Era was an age of c i v i c group 
a c t i v i t y . C iv i c groups i nc reased from fewer than 
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f i f t y in early 1894 to more than 180 by the end of 
the year. By 1896 every large c i ty and many smaller 
ones had at l east one reform organizat ion. By 1909 
there were more than 100 per iod ica ls dealing 
pr imar i ly with urban a f fa i r s, many of which grew out 
of the c iv i c organizat ions. National networks of 
c i v i c groups were also establ ished by the mid-1890s. 
The National Municipal League and the League of 
American Munic ipal i t ies represented a vast array of 
reform i n t e r e s ts throughout the country. These 
groups were responding to the myriad problems and 
concerns ra ised by the growth and expansion of 
i ndus t r i al c i t i e s, and by the economic d is locat ions 
of the era (most notably the Panic of 1893).[10] 
An examination of the char ters and by-laws of 
many of these organizat ions ind icates a strong 
i n t e r e st in environmental issues, especia l ly 
san i t a t i on, publ ic heal th, housing, pure water and 
sewerage, and several other sources of po l lu t ion. 
For example, the Advance Club, organized to promote 
"the busines and mater ial i n te res ts" of the c i ty of 
Providence, Rhode Island, l i s ted as one of i t s ten 
departments "Water, Sewerage, and Sanitary 
Condi t ions." The Municipal League of Grand Rapids 
had an i n te rest in c i ty water-supply, drainage, 
publ ic heal th, and s t reet -pav ing. New York's 
Committee of Seventy took an act ive i n te rest in 
garbage removal and d isposal. And the Municipal 
Improvement Association of Kansas City studied 
problems of s t ree t -c lean ing and san i ta t ion, water and 
gas serv ice, and sewerage.[11] 
Among the c iv i c organizat ions and voluntary 
assoc ia t i ons, none were more act ive or more 
i n f l uen t i al in environmental reform than women's 
groups. I t i s no surpr ise that women were central to 
the c i v i c / aes the t ic aspect of environmental reform. 
As housewives and mothers, they were among the most 
convincing speakers for good heal th, san i ta t ion, and 
publ ic c lean l i ness. Since many of the pol lu t ion 
problems--di r ty s t r e e t s, refuse, impure water, smoke, 
noise—were perceived as the natural extension of 
problems women faced in the home, men were not 
threatened by women's advocacy of environmental 
reform.[12] 
Women played a v i t al ro le in a ll phases of 
environmental reform in the period. The Ladies' 
Health Protect ive Association of New York, the 
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Woman's Municipal League of New York, and s imi lar 
groups were important promoters of c iv i c 
c lean l iness—or "municipal housekeeping" as i t was 
ca l l ed. Women such as Carol ine Ba r t l e tt Crane, Mary 
McDowell, and even Jane Addams were leaders in the 
san i ta t i on movement. Ellen Swallow Richards was an 
i ns t ruc tor of san i tary chemistry at MIT and a pioneer 
eco log is t. Ju l ia Bar t l e tt Rice, a New York 
physic ian, was the driving force behind the Society 
for the Suppression of Unnecessary Noise--the most 
important organizat ion of i t s type in the nat ion. In 
Chicago, Mrs. Charles Sergei was elected pres ident of 
the c i t y ' s Anti-Smoke League; while in P i t tsburgh, 
the Ladies' Health Association fought for and 
obtained passage of a major anti-smoke ordinance. 
Several women served as smoke and san i ta t ion 
inspectors, ward supervisors for san i ta t ion, publ ic 
heal th o f f i ce rs, and members of heal th and san i ta t ion 
commissions.[13] 
The c lea rest ind icat ion of the public awarenes 
of po l lu t ion problems during the Progressive Era was 
the formation of municipal organizat ions formed to 
combat speci f ic problems. C i t ies such as P i t tsburgh, 
S t. Louis, Cleveland, and Chicago, with pa r t i cu la r ly 
alarming smoke problems caused by the burning of 
bituminous coal, had strong anti-smoke groups. The 
most tangib le succes of these organizat ions were the 
enactment of smoke abatement laws in almost every 
c i t y by 1912.[14] In the an t i -no ise campaign, the 
Society for the Suppression of Unnecessary Noise in 
New York City was a model for several other s imi lar 
groups throughout the country.[15] Sani tat ion and 
public health groups took many forms and were found 
i n most major c i t i e s. In some cases, chi ldren were 
en l i s ted as informal sani tary inspectors and 
promoters of good heal th. George E. Waring, J r ., the 
S t reet Cleaning Commissioner of New York City from 
1895 to 1898, organized the Juveni le St reet Cleaning 
League (1896), the f i r s t of several ch i l d ren 's 
san i ta t ion organizat ions throughout the country. By 
using chi ldren, c iv i c reformers hope to indoc t r ina te 
a whole generation of young urbani tes as well as 
t ransmit san i ta t ion prac t ices to the ch i l d ren 's 
parents . [16] 
What these groups (and indiv iduals) shared by 
way of values and be l ie fs in addressing the various 
forms of po l lu t ion cons t i tu tes a pr imi t ive, yet 
emphatic, urban environmental eth ic in the 
500 
P r o g r e s s i ve Era. The c i v i c r e fo rmers' accep tance of 
p r o g r e s s i v i sm i s not s u f f i c i e n t, however, to 
unde rs tand the exact n a t u re of t h at env i ronmental 
e t h i c. More s p e c i f i c a l l y, i t was b u i l t around two 
major concepts—urbanism and consumerism--which 
i n c o r p o r a t ed s e v e r al i n t e r l o c k i ng i deas about t he 
env i ronment. 
As the i n d u s t r i al c i t i es grew l a r g e r, 
compounding the env i ronmental and s o c i al problems of 
a p rev ious t ime, many people looked wi t h dismay on 
urban America. James Bryce, Henry George, and o t h e rs 
warned of t he dangers of c i t i es as g r e at e v i l s. 
H i s t o r i an John C. Burnham argued t h at one type of 
" r e v u l s i on t h at s et the s tage for a new v i s i on of 
American l i f e " was r e v u l s i on a g a i n st t he "image of 
t he c i t y . " "Even w i th i n urban a r e as t hemse l ves ," he 
s t a t e d, " l a r ge numbers of Americans were s t i l l 
seek ing the v i r t u es of r u r al communit ies t h at they 
had known as c h i l d r e n . " [ 1 7] 
The urbanism of the c i v i c re formers r e j e c t ed 
t h at n o t i o n, however. Although they were far from 
p leased wi t h the s t a te of the c i t y , i t does not 
fo l lo w t h at they r e j e c t ed the urban l i f e s t y l e as 
u n t e n a b l e. Qu i te the c o n t r a r y, they responded to the 
p h y s i c al (and s o c i a l) d e p r i v a t i o ns wi t h an 
a l t e r n a t i ve image of c i t y l i f e as a p o s i t i ve good. 
Th i s a t t i t u de grew out of an optimism which s t r e s s ed 
t h at the unaccep tab le c o n d i t i o ns were merely 
t empora ry. In o t h er words, c i v i c re formers were 
c r i t i c a l of c u r r e nt env i ronmental c o n d i t i o n s, not 
c i t y l i f e i t s e l f . Wr i t ing i n 1896, Thomas Devl in 
s t a t e d: 
The magical growth of c i t i es has 
been the p r i de of the peop le. The 
m e t r o p o l is of each s t a t ed i s s o rt of Mecca 
f o r i t s peop le. The c i t i es have become a 
g i g a n t ic power i n the p o l i t i c al and s o c i al 
l i f e of the n a t i on . . . w i t h i n them a re 
a l l the a l l u r e m e n ts and exc i temen ts of 
modern l i f e . . . This movement i s 
n e c e s s a r i ly a t t ended by many e v i l s, and 
much has been sa id and w r i t t en to 
c o u n t e r a ct t he crowding of c i t i e s. Such 
e f f o r t s a re u s e l e s s. The p r e s e nt 
p o p u l a t i on of c i t i es i s permanent. The 
e v i l s which have been i n c i d e n t al to t h e ir 
r a p id growth must be e l i m i n a t e d. L iv in g i n 
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citie s mus t  b e desirable.[18 ] 
Ther e i s a  sor t  o f  resignatio n i n Devlin' s 
words ,  bu t  als o a n environmenta l  determinis m whic h 
suggeste d tha t  chang e wa s possible .  Jan e Addams ' 
biographer ,  Danie l  Levine ,  sense d th e sam e emphasi s 
among reformer s o f  th e period :  " .  .  . i n th e cit y 
th e natura l  environmen t  almos t  disappeared .  Th e 
entir e environmen t  wa s man-made .  Many American s 
misse d th e differenc e an d transferre d thei r 
environmentalis m fro m natur e t o th e city ,  assume d 
tha t  bot h wer e immutabl e an d tha t  individual s mus t 
simpl y adapt ,  whethe r  the y live d i n wildernes s 
Kentuck y o r  sout h Chicago. "  He wen t  o n t o sa y tha t 
"thos e wh o notice d th e differenc e betwee n th e tw o 
[th e natura l  an d th e man-mad e environments ]  argue d 
tha t  sinc e th e ne w environmen t  wa s man-made ,  men 
coul d mak e whateve r  the y chose."[19 ] 
The flaw s o f  urba n society ,  therefore ,  di d no t 
lea d t o despai r  o r  outrigh t  rejection ,  bu t  t o a 
desir e t o eliminat e thos e flaws .  Thi s wa s th e 
centra l  rol e o f  pollution-fighting .  Pollutio n wa s a 
tangibl e (a t  leas t  i n th e mind s o f  th e reformers ) 
by-produc t  o f  industrializatio n an d urbanizatio n 
whic h ha d t o b e confronted .  Les s elusiv e tha n socia l 
problem s o r  politica l  ideology ,  i t  coul d b e deal t 
wit h an d defeate d throug h direc t  means .  This ,  o f 
course ,  wa s a  simplisti c notio n o f  pollutio n an d it s 
eradication ,  bu t  i t  made th e battl e agains t 
environmenta l  problem s appea r  resolvable . 
As environmenta l  determinis m provide d a 
rational e fo r  turnin g th e imperfec t  int o th e 
more-perfect ,  s o di d a  perceptio n o f  th e cit y a s 
organis m ad d t o th e prevailin g vie w tha t  th e cit y wa s 
not  onl y salvageable ,  bu t  wort h saving .  Ro y Lubov e 
has made a  stron g cas e abou t  urba n reformers ' 
perceptio n o f  th e cit y a s a n organis m "which ,  i f 
properl y directed ,  woul d enabl e men t o attai n th e 
good life. "  He argue d tha t  th e "organi c city , 
devote d t o th e servic e o f  al l  th e people ,  woul d 
restor e th e socia l  harmon y onc e guarantee d b y th e 
invisibl e han d o f  Providence."[20 ]  I t  wa s th e sens e 
of  grou p responsibility ,  a  corporat e vie w o f  society , 
a sens e tha t  urbanite s ha d common problem s t o 
address ,  whic h reinforce d a n organi c vie w o f  cit y 
lif e an d wa s expresse d i n th e battl e agains t 
pollution .  A s Frederic k C .  Wilke s conclude d i n a n 
articl e o n Pittsburgh' s stree t  problems : 
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I s there not presented in t h is 
matter a topic well worthy of the most 
ser ious considerat ion from every busines  
man, and every c i t i zen having in h is heart 
the l east degree of i n te rest in h is home 
and the welfare of t h is community? I t i s 
well establ ished as an immutable law, that 
environment i s what makes the character of 
men. Cleanl ines of man makes a good man. 
Cleanl ines of a c i ty makes a good c i t y . 
I t e levates i t s moral atmosphere, and tends 
to encourage a ll that i s good in 
humanity.[21] 
The methods c iv i c groups employed to deal with 
po l lu t ion demonstrate a fa i th in group pa r t i c ipa t ion. 
Anti-smoke, an t i -no ise, a n t i - l i t t er ordinances were 
promoted as means of estab l ish ing community-wide 
po l lu t ion standards. Clean-up and paint-up 
campaigns--which almost every c i ty i ns t i t u ted by the 
1910s—sought to involve everyone in the community in 
san i ta t i on . [22] Training chi ldren through juveni le 
s t r e et cleaning leagues or jun ior smoke abatement 
leagues were part of an educational program meant to 
i n s t i l l a sense of c iv i c respons ib i l i ty among the 
young. Pub l ic i ty programs, from d is t r ibu t ing 
l e a f l e ts to organizing publ ic demonstrations, brought 
the problem of po l lu t ion d i rec t ly to the people. Al l 
of these events and a c t i v i t i es were staged for the 
benef it of an apathet ic public and a d is in te res ted 
municipal government to expres the need for 
community ac t ion. Reliance on experts to find 
techn ical and sc ien t i f ic so lut ions to pol lu t ion was 
necessary, but c iv i c involvement was also essent ial 
i n an organic soc ie ty. In many ways, therefore, 
c i v i c reformers acted as environmental r e v i v a l i s t s. 
The urbanism of the environmental reformers 
expressed a fa i th in the future of the c i t y , i f not 
i t s present. Yet, environmental reformers were not 
bent upon remaking, res ty l ing or transforming the 
essen t i al economic cha rac te r i s t i cs of the indus t r ial 
c i t i e s. In addressing the problem of po l lu t ion, they 
sought to e l iminate the po l lu tan ts, not the ir causes. 
An adherence to mater ial progress through indus t r ial 
production and economic growth were not abandoned for 
the sake of a cleansed environment. The c iv i c 
reformers' response to pol lu t ion was conservat ive in 
the sense that they wanted to improve the physical 
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settin g withou t  impedin g th e opportunit y fo r  upwar d 
mobilit y  mad e possibl e throug h economi c activity . 
One wa y t o avoi d th e conclusio n tha t  industria l 
activit y wa s intrinsicall y responsibl e fo r  despoilin g 
th e environmen t  wa s t o dea l  wit h pollutio n a s a 
resul t  o f  wastefu l  an d inefficien t  productio n 
techniques .  Smoke abatemen t  advocates ,  fo r  example , 
charge d tha t  ai r  pollutio n graphicall y demonstrate d 
th e squanderin g o f  natura l  resource s throug h 
inefficien t  burning .  I t  woul d behoov e industr y t o 
reduc e smoke ,  the y contended ,  fo r  th e sak e o f 
efficiency .  Why le t  dollar s spen t  o n fue l  g o u p th e 
smokestack ? Richar d Watrous ,  th e secretar y o f  th e 
America n Civi c Federation ,  mad e a  simila r  poin t  i n 
discussin g th e smok e problem : 
Almos t  a s persisten t  a  campaig n ha s 
been wage d agains t  th e smok e nuisance , 
althoug h thi s effor t  ha d involve d th e 
carefu l  investigatio n o f  preventiv e 
measure s which ,  whil e the y woul d lesse n th e 
flo w o f  blac k smok e fro m factorie s an d 
locomotives ,  woul d no t  entai l  financia l 
hardshi p o n manufacturer s o r  railroads ,  bu t 
woul d o n th e contrar y secur e greaste r 
efficienc e wit h les s waste.[23 ] 
To many ,  th e productio n o f  smok e mean t  ecoomi c 
activity ,  whic h mean t  progress .  Reformer s chos e t o 
emphasiz e greate r  efficienc y an d greate r 
effectivenes s o f  operation ,  rathe r  tha n questio n th e 
industria l  proces s Itself.[24 ] 
Anti-nois e advocate s employe d a  simila r 
approach .  Nois y machiner y wa s inefficient .  When th e 
racke t  fro m th e machiner y threatene d th e hearin g o f 
employees ,  i t  wa s importan t  no t  onl y t o stres s th e 
healt h hazard s attendant ,  bu t  als o th e impac t  o f  suc h 
healt h hazard s o n th e productivit y o f  th e workers . 
As Raymon d Smilo r  suggested :  "Nois e wa s a  liabilit y 
i n business ;  i t  cos t  money .  Althoug h i t  faile d t o 
appea r  o n th e balanc e sheet ,  nois e showe d i n th e 
profIt-and-los s statemen t  a s a n unrealize d 
economy."[25 ]  Th e economi c argumen t  wa s no t  simpl y a 
tacti c employe d b y th e reformer s t o gai n support ,  i t 
was a  widel y hel d belie f  whic h influence d th e limit s 
of  urba n environmentalis m i n th e era . 
The urbanis m o f  th e civi c reformer s gav e impetu s 
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to the f ight against po l lu t ion, but t he ir consumerism 
suggested how they defined that problem. In h is 
wr i t ings on the ant i -no ise campaign, Raymond Smilor 
borrowed from the work of David P. Thelen, who 
suggested that progressive reformers were consumer 
a c t i v i s t s. As applied to the an t i -no ise campaign, 
Smilor argues: "The ant i -no ise campaign reveals the 
development of an early consumer act iv ism. Noise was 
a problem that affected everyone in t imate ly, part of 
the common experience that a ll people shared. Men 
and women were consumers not only of high pr ices and 
defect ive products but also of a pol luted 
environment. Their ro les as consumers cut across 
soc ial ba r r i e rs and led them to jo in forces for 
environmental change."[26] 
Consumerism was the f i r s t l i n e of contact with 
po l lu t ion, and i t was primari ly sensory. Smoke made 
you cough and sput ter, garbage had a stench, water 
could be discolored and tas te bad, noise pierced the 
ea rs. While s c i e n t i s ts were developing some 
e f fec t ive too ls for determining levels of po l lu t ion 
during the period--chemical t e s ts for water 
po l l u t i on, audiometers for measuring decibel l eve ls, 
and so for th—civ ic reformers s t i l l re l ied pr imari ly 
on t he ir senses to explain the impact of po l lu t ion. 
Response to environmental problems, therefore, 
induced a th rea t - reac t i on. And environmental th rea ts 
were perceived pr imari ly as heal th hazards, and to a 
l esser degree, as defi lements of the aes the t ic 
q u a l i t i es of the urban se t t i ng. 
Environmental reform had matured in the 
Progressive Era, nonetheless. Until the l a te 
n ineteenth century, po l lu t ion was general ly regarded 
as a nuisance and nothing more, that i s, aggravation 
wit h l i t t l e inherent danger. This suggests a 
s t ronger emphasis on aes the t ics and a lesser emphasis 
on heal th. Environmental reformers reversed that 
emphasis in the 1890s by recognizing the re la t i ve ly 
obvious re la t i onsh ip between wastes and disease, but 
a lso the not-so-obvious re la t ionsh ip between smoke, 
water, and noise po l lu t ion and d isease. Physicians 
and other heal th experts were suggesting that some 
forms of po l lu t ion not only had physiological 
impacts, but emotional and psychological impacts as 
we l l . For example, excessive noise made people more 
i r r i t a b l e and prone to be more i r r a t i onal in dealing 
with o thers . [27] 
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b e n e f i t ed from the i nc reased s c i e n t i f ic knowledge 
made pub l ic i n the l a te n i n e t e e n th c e n t u r y. Un t i l 
t he 1880s or 1890s, t he miasmic (or f i l t h ) theory of 
d i s e a se dominated American t h i n k i n g. B r i t i s h 
s a n i t a t i on p r a c t i c es and t h e o r i es i n the 
m i d - n i n e t e e n th cen tu ry in t roduced the no t i on t h at 
d i s e a se was caused by env i ronmental f a c t o r s; t h at 
p u t r e f y i ng wastes emi t ted s tenches or miasmas which 
caused i l l n e s s . [ 2 8] The proper response to d i s e a s e, 
t h e r e f o r e, was env i ronmental s a n l t a t i o n - - c i v ic 
c l e a n l i n e s s, p roper d ra inage and sewerage, adequa te 
v e n t i l a t i on of b u i l d i n g s, and removal of r e f u s e. 
Because these p r a c t i c es o f ten provided some r e l i ef 
from epidemics and v a r i o us d i s e a s e s, they were 
accep ted v i r t u a l l y w i thout ques t i on as a s o l u t i on to 
h e a l th problems in the c i t i e s. However, t he 
d i scove ry of s p e c i f ic pa thogen ic 
o r g a n i s m s - - b a c t e r i a — in the 1880s enabled p u b l ic 
h e a l th o f f i c i a l s and s a n i t a r i a ns to unders tand the 
a c t u al causes of many con tag ious d i s e a s es for the 
f i r s t t ime. The "germ theory" e v e n t u a l ly r ep laced 
t he o l d er noions about the r e l a t i o n s h ip between f i l t h 
and d i s e a s e, and o f fe red env i ronmental re fo rmers more 
ammunit ion in t h e ir f i g h t a g a i n st p o l l u t i o n . [ 2 9] 
Whil e the b a c t e r i o l o g i c al r e v o l u t i on i nc reased 
t he s c i e n t i f ic knowledge about d i s e a s e, programs i n 
env i ronmental s a n i t a t i on were not abandoned. P a rt of 
t he reason was the l i n g e r i ng debate between 
c o n t a g i o n i s ts (de fenders of t he germ theo ry) and 
a n t i - c o n t a g i o n i s ts (de fenders of the f i l t h t heo ry) 
over the r e l i a b i l i t y of t h e ir i n fo rma t i on. But 
a n o t h er reason for the c o n t i n u a t i on of env i ronmental 
s a n i t a t i on to combat d i s e a se had l i t t l e to do w i t h 
s c i e n t i f ic a rguments. From the p e r s p e c t i ve of t he 
c i v i c re fo rmers, env i ronmental s a n i t a t i on o f fe red 
d i r e ct p a r t i c i p a t i on i n the improvement of h e a l th 
c o n d i t i o ns i n the c i t i e s. Although i t could no t, i n 
and of i t s e l f , c o n t r ol t he spread of d i s e a s e, c i v i c 
re fo rmers r e a l i z e d - - a nd r i g h t l y - - t h at c i v i c 
housekeeping aided i n the o v e r a ll s a n i t a t i on of the 
community. Yet c l ean -up campaigns, promot ion of 
hyg iene i n the s c h o o l s, and support of wa te r- and 
w a s t e - c a r r i a ge systems a l so f i t i n to the r e f o r m e r s' 
sensory p e r s p e c t i ve of p o l l u t i o n. In a l a r ge sense, 
t o abandon env i ronmental s a n i t a t i on would have been 
tantamount wi t h q u e s t i o n i ng t h e ir t h r e a t - o r i e n t ed 
view of env i ronmental problems i n the c i t y . [ 3 0] 
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This i s not to say that urban environmental 
reformers were sc i en t i f ic Luddites. I t only suggests 
t h a t, as laymen, the ir perspect ive of po l lu t ion was 
guided by a more general ized and non-specif ic 
response to pol lu t ion than was true of engineers or 
publ ic heal th o f f i c i a l s. Although often s imp l i s t i c, 
and in some cases wrongheaded, the focus on po l lu t ion 
as a heal th hazard was the st rongest and most 
dramatic case to present to a d is in te res ted or 
skept ical pub l ic, who might be more incl ined to 
accept po l lu t ion as a natural and acceptable 
consequence of i ndus t r i a l i za t i on and urbanizat ion. 
Po l lu t ion as a health hazard also f i t into a more 
general environmental perception held by c iv i c 
reformers: Poor san i ta t ion and heal th were signs of 
backwardnes and barbar i ty; c i v i l i zed soc ie t i es were 
p r i s t i ne and san i ta ry. F i l t h bred chaos, c lean l ines  
bred order. 
The c iv i c reformers' promotion of good heal th, 
san i t a t i on, and po l lu t ion-cont rol also had strong 
aes the t ic overtones. Appearances were important; 
c i t i es that were pleasing to the eye were good places 
to l i v e . In l i ght of the strong sensory o r ien ta t ion 
of c iv i c reformers, something which looked clean was 
c lean, something that was new and beaut i ful was also 
hea l thy. Civic pr ide was associated with c iv i c 
beauty—pol lut ion undermined c iv i c pr ide by at tacking 
c iv i c beauty. The emergence of the City Beautiful 
Movement, which swept the nation in the 1890s, 
provided the rhe to r ic for equating the el iminat ion of 
po l lu t ion with an ideal ized City Aesthet ic. The 
v isual impact of the Chicago World's Fair (1893) 
offered dramatic impetus for an aes the t ic revival in 
American c i t i e s. Vir tual l y overnight numerous 
beau t i f l ca t ion pro jects were begun, especia l ly two 
major redevelopments in Chicago and Washington, D.C. 
City Beautiful helped to give c iv i c improvement a 
l o f t i e r purpose, and gave environmental reformers 
another tangib le issue to present to the public as a 
reason for el iminat ing po l lu t ion. [31] Caroline 
B a r t l e tt Crane, a well-known heal th expert and c iv i c 
reformer, s ta ted: "We gladly hear much to-day of the 
movement for c iv i c a r t; but i t i s well to remember 
that c iv i c a rt without c iv i c c lean l ines i s a diamond 
r ing on d i r ty hands. The adornments of a d i r ty c i ty 
do but emphasize i t s d i r t i n e s s, while c lean l ines has 
not only a v i r tue but a beauty of i t s own."[32] 
Environmental consumerism helps to explain why 
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pollutio n problems ,  whil e recognize d a s havin g a 
genera l  negativ e affec t  o n huma n healt h an d civi c 
beauty ,  wer e treate d a s individua l  blight s b y 
reformers .  Sinc e urba n environmenta l  reformer s wer e 
threat-oriented ,  the y tende d t o addres s th e variou s 
form s o f  pollutio n individually .  Whil e correc t  i n 
assessin g water ,  air ,  refuse ,  an d nois e pollutio n a s 
unique ,  the y rarel y viewe d the m a s havin g simila r 
roo t  causes ,  no r  di d the y attemp t  t o evaluat e thei r 
cumulativ e impac t  o n th e urba n environment .  Withou t 
acces s t o ecologica l  scienc e an d theory ,  the y 
confronte d pollutio n problem s separatel y accordin g t o 
th e apparen t  impac t  o n th e city . 
Ther e i s a  clea r  progression ,  fro m th e mos t 
obviou s t o th e leas t  obviou s for m o f  pollution ,  i n 
th e wa y reformer s confronte d specifi c  pollutio n 
problem s i n th e lat e nineteent h an d earl y twentiet h 
centuries .  Almos t  simultaneousl y wit h th e adven t  o f 
th e industria l  citie s cam e demand s fo r  pur e wate r  an d 
improve d sewerage .  Th e growin g population s wer e 
utterl y dependen t  o n saf e an d plentifu l  source s o f 
wate r  a s wel l  a s effectiv e waste-carriag e systems . 
Ther e wa s littl e debat e ove r  th e nee d fo r  pur e wate r 
and adequat e sewerage ,  onl y ove r  th e mean s o f 
obtainin g them.[33 ]  However ,  i n th e cas e o f  refus e 
pollution ,  n o majo r  organize d protest s agains t  stree t 
cleanin g practice s o r  collectio n an d disposa l  method s 
wer e mounte d unti l  th e earl y 1890 s whe n refus e cam e 
t o b e viewe d a s somethin g mor e tha n a  nuisance .  A s 
th e pile s o f  garbag e an d refus e engulfe d th e citie s 
and a s th e incidence s o f  diseas e wer e o n th e rise , 
refus e refor m gaine d a  following.[ 3 4 ]  I n th e cas e o f 
smoke,  demand s fo r  abatemen t  mounte d a s th e us e o f 
bituinou s coa l  rapidl y increase d i n th e 1890s , 
especiall y i n citie s wit h large-scal e industria l 
facilitie s suc h a s Pittsburg h an d St .  Louis .  No t 
surprisingly ,  nois e wa s th e las t  majo r  pollutan t  o f 
th e perio d t o gai n muc h publi c attention ,  largel y 
becaus e nois e wa s muc h mor e elusiv e tha n othe r  form s 
of  pollution .  Abatemen t  effort s di d no t  ge t  unde r 
way unti l  th e mld-1890s.[35 ]  Th e hierarch y o f 
pollutio n recognitio n say s a  grea t  dea l  abou t  th e 
environmentalis m o f  th e era . 
Whil e i t  migh t  b e suggestiv e t o stat e wha t  urba n 
environmeta l  refor m wa s no t  durin g th e Progressiv e 
Era ,  thi s woul d d o littl e t o elucidat e th e 
contribution s o f  th e civic/aestheti c grou p t o th e 
developmen t  o f  a n environmenta l  ethi c i n th e Unite d 
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S t a t e s. Given the con text of t he l a te n i n e t e e n th and 
e a r ly t w e n t i e th c e n t u r i e s — t he l i m i t s of s c i e n t i f ic 
ev idence and the c o n f l i ct between growth and q u a l i ty 
of l i f e i n p a r t i c u l a r — t h ey c o n t r i b u t ed s u b s t a n t i a l ly 
t o the f u t u re ecology movement and addressed 
q u e s t i o ns which c o n s e r v a t i o n i s ts only touched upon 
l i g h t l y . Most s i g n i f i c a n t l y, they adhered to t he 
n o t i on t h at urban l i f e , w i t h proper ad jus tmen ts, 
cou ld not only be t o l e r a b le but d e s i r a b l e. In 
a c c e p t i ng t h i s no t ion they were accep t i ng the 
d r a m a t ic changes brought on by the i n d u s t r i al 
r e v o l u t i o n. In t h i s sense, they were more r a d i c al 
than c o n s e r v a t i v e. They accepted the i n e v i t a b i l i ty 
of change and t r i ed to accommodate themselves to i t 
r a t h er than to r e s i st i t or tu rn back the c l ock. 
That they res i gned themselves to accept a concept of 
economic growth which could t h r e a t en the urban 
env i ronment made them c o n s e r v a t i ve i n the sense t h at 
they con f ron ted the r e s u l ts r a t h er than the b roader 
c a u s es of p o l l u t i o n. In essence, urban env i ronmental 
r e fo rmers of t he P r o g r e s s i ve Era, d i r e c t ed by t h e ir 
urbanism and consumerism, a s s e r t ed t h at p o l l u t i on was 
an u n d e s i r a b le and unnecessary by-product of t he 
u r b a n / i n d u s t r i al p r o c e s s. The env i ronmental v i s i on 
which t he c i v i c re fo rmers helped to shape at t he very 
l e a st prov ided a d e p a r t u re po int for a more 
s o p h i s t i c a t ed view i n the f u t u r e, but one grounded i n 
t he i n e v i t a b le t r a d e - o ff between a p r i s t i ne 
env i ronment and economic p r o s p e r i t y. 
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THE SEARCH FOR TH E ULTIMAT E SINK :  URBAN AIR ,  LAN D AND 
WATER POLLUTIO N I N HISTORICA L PERSPECTIVE 
Joe l  A .  Tar r 
Carnegie-Mello n Universit y 
Introductio n 
Some year s ag o th e note d sanitar y enginee r  Abe l 
Wolman wrot e a n influentia l  essa y entitled ,  "Th e 
Metabolis m o f  Cities. "  I n th e articl e Wolma n 
describe d th e metaboli c requirement s o f  th e cit y a s 
consistin g o f  al l  th e material s an d commoditie s 
require d t o sustai n th e lif e processe s o f  th e city' s 
inhabitants .  Th e metaboli c cycle ,  h e said ,  wa s no t 
complete d "unti l  th e waste s an d residue s o f  dail y 
lif e ha d bee n remove d an d dispose d o f  wit h a  minimu m 
of  nuisanc e an d hazard."[1 ]  Wolman' s mode l  o f  th e 
cit y a s a  metaboli c entit y ha s historica l  a s wel l  a s 
contemporar y relevance .  Th e processe s b y whic h 
pollutant s hav e bee n generate d hav e altere d ove r  tim e 
but  s o hav e th e definition s o f  wha t  pollutio n 
actuall y is .  Th e meanin g o f  th e term s "nuisanc e an d 
hazard "  ar e tim e an d cultur e specifi c  an d thei r 
definitio n depend s upo n many element s bot h withi n th e 
urba n containe r  an d withi n th e large r  society . 
Urba n pollution ,  therefore ,  a t  an y time ,  ca n b e 
understoo d a s th e produc t  o f  th e interactio n betwee n 
technology ,  scientifi c  knowledge ,  huma n cultur e an d 
values,  an d th e environment .  Environmenta l  polic y 
and contro l  technolog y i s a  furthe r  elemen t  tha t  mus t 
be adde d t o th e model ,  fo r  a t  variou s time s i t  ha s 
bot h reduce d an d exacerbate d pollutio n problem s o r 
resulte d i n thei r  transfe r  t o differen t  locale s o r 
media .  Th e purpos e o f  thi s pape r  i s t o examin e thre e 
case s o f  urba n air ,  land ,  an d wate r  pollutio n i n 
orde r  t o explor e th e interaction s betwee n th e abov e 
variables .  Mor e specifically ,  i t  wil l  examin e thre e 
large r  an d over-archin g theme s o r  questions : 
How solution s fo r  on e pollutio n 
proble m ofte n generate d ne w pollutio n 
problem s i n differen t  localitie s o r  i n 
differen t  media . 
How bot h value s an d scientifi c 
knowledg e wer e involve d wit h society' s 
perception s o f  th e environmen t  an d 
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influence d polic y t o dea l  wit h pollutio n 
problems . 
How ou r  perception s o f  ris k an d hazar d 
i n regar d t o th e urba n environmen t  affecte d 
our  willingnes s t o suppor t  polic y t o dea l 
wit h thes e pollutio n problem s (agend a 
setting) . 
The case s tha t  wil l  b e examine d ar e no t 
necessaril y  unknow n t o student s o f  environmenta l 
history ,  bu t  I  hop e t o focu s o n element s withi n eac h 
tha t  wil l  advanc e ou r  understandin g o f  th e 
interactiv e natur e o f  th e problem s o f  th e urba n 
environment . 
I .  Th e Water :  Supply ,  Wast e Disposa l  an d 
Pollutio n 
The problem s o f  supplyin g a n adequat e an d 
potabl e suppl y o f  wate r  t o urba n inhabitants ,  an d o f 
disposin g o f  bot h huma n waste s an d wastewater ,  ar e 
th e firs t  situation s wher e America n society--i n thi s 
case ,  cities—attempte d t o dea l  wit h pollutio n usin g 
a technologica l  solutio n o r  technologica l  fix .  Thes e 
question s o f  suppl y an d disposa l  ar e interrelate d an d 
th e solutio n t o on e ofte n playe d a  significan t  rol e 
i n creatin g healt h an d sanitar y difficultie s fo r 
othe r  cities .  Changin g value s i n regar d t o th e 
publi c healt h an d wate r  us e hav e als o bee n importan t 
i n th e society' s attemp t  t o dea l  wit h thes e problem s 
ove r  tim e an d hav e generate d ne w polic y initiatives . 
The searc h fo r  solution s t o th e problem s o f  wast e 
disposa l  an d wate r  pollutio n clearl y illustrate s th e 
difficult y i n findin g a  sin k fo r  waste s onc e the y 
hav e bee n generate d withou t  causin g furthe r  damag e t o 
th e environmen t  i n othe r  locales . 
The wate r  suppl y an d huma n wast e an d wastewate r 
disposa l  system s utilize d i n mos t  citie s durin g th e 
18t h an d muc h o f  th e 19t h centur y wer e characterize d 
by a  loca l  focus .  Wate r  supplie s wer e obtaine d fro m 
loca l  source s suc h a s well s an d pump s drawin g o n 
groun d water ,  fro m nearb y pond s an d streams ,  an d fro m 
rainwate r  cisterns.[2 ]  Use d wate r  (wastewater )  an d 
human waste s wer e usuall y dispose d o f  i n cesspool s 
and priv y vault s althoug h occasionall y the y wer e 
throw n o n th e stree t  o r  i n vacan t  lots .  Cesspool s 
and priv y vault s wer e essentiall y  hole s i n th e 
ground ,  sometime s lined ,  fro m whic h waste s ofte n 
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leache d (deliberatel y an d accidentally )  int o th e 
surroundin g soil.[3 ]  Th e lan d thu s becam e th e 
primar y sin k fo r  bot h wastewate r  an d fo r  huma n 
wastes .  I n som e citie s huma n waste s wer e collecte d 
fro m priv y vault s b y scavenger s (nigh t  soi l  men )  o r 
farmer s wit h occasiona l  regularity .  Thes e waste s 
wer e ofte n recycle d o n th e lan d a s fertilize r  o r 
dumped i n lan d depot s o r  nearb y waterways.[4 ]  Befor e 
th e 1850 s n o cit y ha d sewer s fo r  huma n wast e remova l 
and i t  wa s no t  unti l  afte r  188 0 tha t  mos t 
municipalitie s constructe d sewerag e systems .  Thos e 
sewer s tha t  existe d wer e largel y fo r  stor m wate r 
collection ,  an d i n som e citie s ordinance s forbad e 
citizen s t o deposi t  waste s i n them.f5 ] 
Thi s syste m o f  loca l  wate r  suppl y an d wast e 
collectio n coul d operat e withou t  excessiv e nuisanc e 
or  sanitar y hazar d whe n cit y population s wer e smal l 
and densitie s low ,  bu t  a s urba n populatio n an d 
densit y increase d i n th e lat e 18t h an d earl y 19t h 
century ,  i t  becam e increasingl y ineffective .  Th e 
firs t  par t  o f  th e syste m t o brea k dow n wa s th e wate r 
supply .  Variou s studie s o f  cit y wate r  supplie s an d 
publi c healt h i n th e firs t  decade s o f  th e 19t h 
centur y documen t  th e growin g pollutio n o f  th e loca l 
pond s an d well s tha t  serve d th e populatio n o f  citie s 
suc h a s Boston ,  Ne w York ,  an d Philadelphi a an d th e 
problem s tha t  develope d fro m inadequat e supply.[6 ] 
Cleane r  an d mor e copiou s wate r  supplie s wer e neede d 
fo r  norma l  househol d function s suc h a s drinkin g an d 
washing ,  fo r  fir e fightin g i n crowde d urba n 
neighborhoods ,  fo r  industria l  purposes ,  an d t o flus h 
th e street s a t  time s o f  epidemics .  Associate d wit h 
th e deman d fo r  cleane r  wate r  supplie s wer e concern s 
ove r  th e healt h effect s o f  pollute d wate r  an d dirt y 
streets ,  an d a  growin g realizatio n tha t  clea n wate r 
and freedo m fro m epidemi c diseas e bor e a 
relationship.[7 ] 
Philadelphi a wa s th e firs t  cit y t o respon d t o 
th e inadequac y o f  loca l  wate r  supplie s an d 
constructe d th e Fairmoun t  Wate r  Work s i n 180 2 t o 
brin g potabl e wate r  int o th e cit y fro m th e Schuylkil l 
River .  Citie s suc h a s Ne w York ,  Boston ,  Detroit ,  an d 
Cincinnat i  followe d Philadelphia' s lead ,  an d b y 186 0 
th e sixtee n larges t  citie s i n th e natio n ha d 
waterworks ,  wit h a  tota l  o f  13 6 system s i n th e 
country ;  b y 188 0 thi s numbe r  ha d increase d t o 598.[8 ] 
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As piped-i n wate r  becam e available ,  th e mor e 
affluen t  urba n household s installe d water-usin g 
fixtures .  I n 1848 ,  fo r  instance ,  Bosto n opene d th e 
Cochituat e Aqueduc t  an d b y 185 3 31,75 0 water-usin g 
fixture s o f  variou s type s wer e i n operation ;  b y 186 3 
th e numbe r  ha d increase d t o 81,726 ,  o f  whic h ove r 
13,00 0 wer e wate r  closets .  Th e availabilit y  o f  a 
constan t  househol d suppl y o f  wate r  cause d a  rapi d 
expansio n i n th e numbe r  o f  user s an d i n th e volum e o f 
use .  Chicago ,  fo r  instance ,  wen t  fro m 3 3 gallon s pe r 
capit a pe r  da y i n 185 6 t o 14 4 i n 1882 ;  Clevelan d 
increase d fro m 8  gallon s pe r  capit a pe r  da y i n 185 7 
t o 5 5 i n 1872 ;  an d Detroi t  wen t  fro m 5 5 gallon s pe r 
capit a pe r  da y i n 185 6 t o 14 9 i n 1882 .  Thes e figure s 
includ e industria l  an d othe r  nonhousehol d use s bu t 
the y ar e stil l  symboli c o f  a  grea t  increas e i n wate r 
consumptio n ove r  a  relativel y shor t  perio d o f  tim e a s 
demand interacte d wit h supply.[9 ] 
But  whil e hundred s o f  citie s an d town s installe d 
wate r  work s i n th e firs t  thre e quarter s o f  th e 19t h 
century ,  n o cit y simultaneousl y constructe d a  sewe r 
syste m t o remov e th e water .  I n mos t  citie s wit h 
piped-i n water ,  wastewate r  wa s initiall y  diverte d 
int o existin g cesspool s o r  occasionall y int o 
stormwate r  sewer s o r  stree t  gutters .  Th e 
introductio n o f  larg e volume s o f  wate r  int o 
cesspool s designe d t o accommodat e muc h smalle r 
amount s unbalance d th e syste m an d cause d seriou s 
floodin g an d disposa l  problems .  Thi s situatio n wa s 
exacerbate d b y th e widesprea d adoptio n o f  th e wate r 
closet ,  whic h greatl y increase d th e problem s o f 
nuisanc e an d o f  sanitar y hazar d i n wastewate r 
disposa l  b y addin g "black "  wate r  t o "grey. "  Cesspoo l 
overflow s cause d th e soi l  t o becom e saturated , 
cellar s t o b e "floode d wit h stagnan t  an d offensiv e 
fluids, "  an d mad e cleanin g "nearl y futile."[10 ] 
Publi c healt h officials ,  especiall y i f  the y 
believe d i n th e anti-contagionis t  "filt h theory "  o f 
disease ,  viewe d overflowin g cesspool s wit h 
water-close t  connection s a s a  particularl y dangerou s 
threa t  t o a  healthfu l  environment .  A s lat e a s 189 4 
th e secretar y o f  th e Pennsylvani a Stat e Boar d o f 
Health ,  Benjami n Lee ,  complaine d tha t  householder s 
persiste d i n installin g wate r  closet s i n town s 
withou t  sewer s an d connectin g the m t o "leaching " 
cesspools .  "Copiou s wate r  supplies, "  warne d Lee , 
"constitut e a  mean s o f  distributin g feca l  pollutio n 
ove r  immens e area s an d n o wate r  close t  shoul d eve r  b e 
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allowe d t o b e constructe d unti l  provisio n ha s bee n 
made fo r  th e dispositio n o f  it s  effluen t  i n suc h a 
manner  tha t  i t  shal l  no t  constitut e a  nuisanc e 
prejudicia l  t o th e publi c health."[11 ] 
The healt h an d sanitar y nuisanc e problem s cause d 
i n citie s b y runnin g wate r  an d wastewate r  disposa l 
generate d a  searc h fo r  way s t o modif y th e syste m o r 
fo r  new ,  alternativ e method s o f  disposal .  Drivin g 
thi s searc h wa s th e Sanitar y Movement .  Th e Sanitar y 
Movement  ha d begu n i n Grea t  Britai n i n th e 1840 s an d 
1850 s wit h th e wor k o f  Si r  Edwi n Chadwic k an d hi s 
followers.[12 ]  I t  sprea d t o th e Unite d State s b y th e 
1850s an d receive d som e impetu s fro m th e wor k o f  th e 
Sanitar y Commissio n durin g th e Civi l  War.[13 ]  Th e 
Sanitar y Movement  wa s a  social/cultura l  movement  tha t 
essentiall y  aime d a t  changin g people' s idea s abou t 
thei r  ow n persona l  habit s o f  cleanlines s an d 
condition s withi n th e environmen t  aroun d them .  A t 
th e hear t  o f  th e Sanitar y Movement  wa s th e belie f  i n 
th e environmenta l  cause s o f  disease ,  o r  wha t  publi c 
healt h specialis t  Charle s V .  Chapi n calle d "th e filt h 
theor y o f  disease. "  Thi s anti-contagionis t  theor y 
maintaine d tha t  diseas e spran g d e nov o fro m 
putrefyin g organi c matte r  o r  gav e ris e t o 
disease-carryin g miasmas.[14 ] 
The Sanitar y Movement  wa s propagate d throug h a 
grea t  wav e o f  publicity .  It s institutiona l  an d 
organizationa l  embodiment s wer e th e America n Publi c 
Healt h Association ,  th e Nationa l  Boar d o f  Health ,  an d 
th e multitud e o f  loca l  an d stat e board s o f  healt h 
tha t  appeare d i n th e late-19t h century.[15 ]  Th e 
movement  gav e a  tremendou s impetu s t o organize d 
publi c healt h an d th e physica l  cleanin g o f  cities . 
I n addition ,  th e valu e chang e tha t  cause d peopl e t o 
perceiv e over-flowin g cesspool s an d priv y vault s a s 
bot h unpleasan t  an d a s a  healt h hazar d tha t  coul d b e 
eliminate d rathe r  tha n a s a  natura l  nuisanc e t o b e 
tolerated ,  als o stimulate d a  searc h fo r  technologie s 
t o dea l  wit h th e wast e problem.[16 ] 
Among th e approache s trie d wer e th e pai l  system , 
th e eart h closet ,  an d th e "odorles s excavator. "  Th e 
pai l  syste m an d th e eart h close t  wer e designe d a s 
substitute s fo r  th e wate r  close t  an d th e priv y vaul t 
and permitte d recyclin g o f  huma n wastes .  Althoug h 
eac h ha d thei r  advocates ,  thei r  inconvenienc e an d 
labo r  intensiv e qualitie s compare d t o th e wate r 
close t  resulte d i n onl y limite d adoption.[17 ]  Th e 
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technology that secured the most proponents among 
engineers, san i t a r i ans, and c i ty o f f i c i a l s, was the 
cap i t al in tens ive water carr iage system. 
Water-carr iage technology was designed to 
u t i l i z e the running water in the household as the 
medium of t ransport for wastes. Wastes were carr ied 
through a system of pipes to a place of disposal 
outs ide the immediate loca le. The so-cal led sewerage 
system therefore offered a complete replacement for 
the previous system of cesspools and privy vau l t s. 
The model for the e a r l i e st American sewerage systems 
was London, which had constructed a system of brick 
combined sewers (stormwater and household wastewater 
i n the same pipe) in the 1850s.[18] Brooklyn and 
Chicago both bu i l t sewerage systems before the Civi l 
War, and many other munic ipa l i t ies followed in the 
l a st quarter of the century. By 1890, American 
c i t i es with over 10,000 population had 8,199 miles of 
sewers and by 1909 c i t i es with more than 30,000 
populat ion had 24,972 mi les. 
The water-carr iage system of human waste 
d isposal aroused controversy in many c i t i es because 
of i t s costs and concerns over i t s heal th impacts. 
In numerous munic ipa l i t ies debates over adoption of 
the system, as well as i t s design, went on for a 
period of years. [19] Eventually, sewerage systems 
were constructed in a ll major American c i t i es 
(Balt imore was the l a s t, 1911) because the ir 
perceived benef i ts outweighed the cos ts - - the 
technology promised health and san i ta t ion 
improvements with minimal costs of d isposal. 
Disposal was accomplished most simply by u t i l i z i n g 
adjacent waterways, therefore shi f t ing the sink for 
the wastes from the land to the water. Warnings by a 
few chemists and engineers of the potent ial hazards 
resu l t i ng from the disposal of sewage in streams or 
lakes were often dismissed with the argument that 
"running water pur i f ies i t se l f ." Up un t il the 1890s, 
t h i s hypothesis seemed confirmed by ex is t ing methods 
of chemical analys is of water qua l i t y. In 1909, 88 
per cent of the wastewater produced by the urban 
sewered population was disposed of untreated in 
waterways, and the percentage was probably higher a 
decade before. [20] 
Municipal construct ion of sewerage systems did 
g rea t ly improve local sani tary condit ions and, in 
many cases, reduced bac te r ial ai lments such as infant 
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diarrhe a an d typhus .  However ,  soarin g morbidit y an d 
mortalit y rate s fro m infectiou s diseas e suc h a s 
typhoi d i n downstrea m an d lak e citie s tha t  dre w thei r 
wate r  supplie s fro m waterway s i n whic h othe r  citie s 
dispose d o f  ra w sewag e raise d seriou s question s abou t 
th e validit y o f  th e disposa l  hypothesis .  Th e hig h 
healt h cost s o f  sewag e disposa l  i n stream s spurre d 
researc h i n bacteria l  scienc e an d i n th e epidemiolog y 
of  water-born e infectiou s disease .  Earl y i n th e 
1890s ,  chemist s an d sanitar y engineer s a t  th e 
Massachusett s Lawrenc e Experimen t  Statio n identifie d 
sewage pollute d wate r  a s th e carrie r  fo r  infectiou s 
diseas e an d confirme d th e danger s o f  disposa l  o f  ra w 
sewage i n waterway s use d fo r  drinkin g wate r 
supplies.[21 ]  Thus ,  urba n sewerag e system s ha d 
shifte d th e sin k fo r  huma n waste s an d wastewate r  fro m 
th e lan d t o th e wate r  an d transferre d th e healt h an d 
sanitar y cost s o f  disposa l  t o downstrea m cities . 
Ironically ,  many o f  th e citie s tha t  suffere d mos t 
severel y fro m sewag e pollute d wate r  ha d themselve s 
spen t  million s o f  dollar s o n sewerag e system s t o 
improv e loca l  conditions.[22 ] 
Eventually ,  i n th e firs t  decade s o f  th e 20t h 
century ,  researcher s i n sanitar y engineerin g solve d 
th e proble m o f  sewag e pollute d drinkin g wate r  wit h 
th e developmen t  o f  othe r  retrofits—wate r  filtratio n 
and chlorination.[23 ]  Thes e technologie s 
dramaticall y reduce d th e incidenc e o f  waterborn e 
diseas e bu t  di d no t  improv e wate r  qualit y i n term s o f 
othe r  potentia l  waterwa y uses .  Citie s wit h olde r 
system s plu s citie s wit h newl y constructe d sewerag e 
system s continue d th e practic e o f  disposin g o f  thei r 
untreate d waste s i n nearb y waterways .  Excep t  fo r 
specifi c  localitie s wit h sever e nuisanc e problem s 
fro m sewag e disposal ,  municipalitie s resiste d 
installin g sewag e treatmen t  facilitie s tha t  promise d 
t o provid e direc t  benefit s onl y t o downstrea m citie s 
and relie d instea d upo n dilutio n t o dispe l  th e wors t 
concentration s o f  pollutants.[24 ]  Hence ,  b y 1930 , 
ther e wa s a  larg e defici t  betwee n tha t  populatio n 
serve d b y wate r  treatmen t  facilitie s an d tha t  serve d 
by sewag e treatmen t  plants .  Durin g th e 1930s ,  a 
number  o f  sewag e treatmen t  plant s wer e constructe d b y 
th e WPA bu t  significan t  progres s i n improvin g wate r 
qualit y wa s no t  mad e unti l  th e post-wa r  decades . 
Durin g thes e years ,  federa l  dollar s wer e adde d t o 
loca l  resource s i n attempt s t o contro l  bot h municipa l 
and industria l  pollutants .  A t  th e sam e time , 
however ,  ne w toxi c an d othe r  industriall y  base d 
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p o l l u t a n t s, new a n a l y t ic c a p a b i l i t i es t h at made 
p o s s i b le the i d e n t i f i c a t i on of former ly unsuspected 
h e a l th h a z a r d s, and problems wi th c o n t r o l l i ng more 
t r a d i t i o n al mun ic ipal was tes, caused inc reased pub l ic 
and p r o f e s s i o n al concern over water q u a l i t y . [ 2 5] 
I n the 1960s and 70s, a widespread pub l ic 
c o n v i c t i on developed t h at waterways should be l i m i t ed 
i n the e x t e nt to which they should serve as s inks for 
bo th mun ic ipal and i n d u s t r i al was tes. This b e l i ef 
cu lm ina ted i n the passage of t he Clean Water Act i n 
1972 (PL 92-500) and the c a ll for zero e f f l u e nt by 
1985. I t i s c l e ar t h at t h i s goal w i l l not be 
r e a c h e d, i n s p i te of the development of some 
i n n o v a t i ve t r e a t m e nt methodo log ies. Waterways w i l l 
c o n t i n ue to se rve as s inks for the va r i ous was tes 
gene ra ted in our urban a reas for the f o reseeab le 
f u t u re fo r , as the 1980 Report of the Council on 
Env i ronmental Qua l i ty no ted, "c lean ing up the 
n a t i o n 's water t akes a long t i m e . " [ 2 6] 
1 1. The Ai r as JI Sink: Coal, Smoke C o n t r o l, and 
Acid Rain 
The f i r s t a ir q u a l i ty problem d e a lt wi t h by 
American s o c i e ty invo lved smoke p o l l u t i on in 
i n d u s t r i al c i t i e s. The problem of smoke was the 
r e s u lt of a con junc t i on between the f a c t o rs of 
u r b a n i z a t i o n, i n d u s t r i a l i z a t i o n, and the u t i l i z a t i on 
f o r fuel of h igh v o l a t i l e b i tuminous c o a l. The fuel 
was the input i n to the metabo l ic cyc le of the c i t y , 
and smoke, as well as o t h er a ir p o l l u t a n ts such as 
f l y ash, were the o u t p u t s. Lik e human wastes i n 
c e s s p o o ls and p r i vy v a u l ts or po l l u t ed w e l l s, i t 
p r e s e n t ed p r i m a r i ly a l ocal p o l l u t i on problem. A 
concern wi t h smoke p o l l u t i on reached back a lmost as 
f ar as did concerns wi t h water supp ly, human waste 
d i s p o s al and water p o l l u t i o n, but s u b s t a n t i ve and 
s u c c e s s f ul a c t i on to c o n t r ol smoke came l a t er than i t 
d id i n regard to the l a t t e r. The lower p lace of 
smoke on the env i ronmental agenda can be exp la ined by 
t he f a ct t h at smoke p o l l u t i on p resen ted a somewhat 
d i f f e r e nt type of problem than did water supp ly, 
human waste d i s p o s al and water p o l l u t i o n. These 
d i f f e r e n c es invo lved ques t i ons of impac ts, c o n t r ol 
t echno logy, and v a l u e s. 
1. Impacts: 
Smoke ha d primaril y nuisanc e impact s o n bot h 
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peop le and p r o p e r t y, caus ing d iscomfort and h igher 
c l e a n i ng expenses i n the c i t y . Phys i c i ans suspec ted 
t h at smoke was r e s p o n s i b le for many h e a l th problems 
but could not spec i fy h e a l th i m p a c t s . [ 2 7] In 
c o n t r a s t, water p o l l u t i on had more immediate and 
o b s e r v a b le h e a l th e f f e c ts and b a c t e r i al s c i e n ce made 
i t p o s s i b le to show cause and e f f e ct s c i e n t i f i c a l l y. 
2. Cont rol Techno log ies: 
Whil e ther e wer e hundred s o f  patent s issue d i n 
th e 19t h centur y fo r  technologie s t o contro l  smoke , 
ther e wa s n o singl e technolog y tha t  ha d clea r  cos t 
and efficienc y advantage s o r  tha t  demonstrate d a 
consisten t  serie s o f  successes.[28 ]  Thi s contraste d 
wit h th e recor d i n regar d t o wate r  supply ,  wast e 
disposal ,  an d wate r  pollution ,  whic h wer e 
successivel y deal t  wit h b y th e technologica l  fixe s 
and retrofit s o f  wate r  suppl y technology , 
water-carriag e systems ,  an d wate r  filtratio n an d 
chlorination .  Th e substitutio n o f  a  cleane r 
manufacture d fue l  fo r  bituminou s coa l  wa s suggeste d 
i n th e lat e 19t h centur y bu t  th e ide a wa s rejecte d a s 
prohibitivel y expensive .  Distric t  heatin g wa s a 
technolog y wit h som e o f  th e characteristic s o f 
sewerag e system s tha t  coul d hav e reduce d smok e 
pollutio n considerably ,  but ,  becaus e o f 
consideration s suc h a s lowe r  urba n densities ,  th e 
technolog y neve r  becam e a s popula r  i n th e Unite d 
State s a s i n Europe.[29 ] 
3. Values and P e r c e p t i o n s: 
Smoke had p o s i t i ve va lue c o n n o t a t i o ns and was 
o f t en equated wi t h p r o s p e r i t y, p roduc t i on, growth and 
j o b s . [ 3 0] In c o n t r a s t, d i r t y or p o l l u t ed water had 
no such p o s i t i ve va lue i m p l i c a t i o n s. 
A t tempts to c o n t r ol smoke i n American c i t i es 
a c t u a l ly began in the middle of the 19th c e n t u r y. 
Some c i t i es banned b i tuminous coal burn ing 
locomot ives from t h e ir s t r e e ts whi l e P i t t s b u r gh 
a t tempted to fo rb id the c o n s t r u c t i on of beeh ive coke 
ovens w i th i n the c i t y boundar ies i n 1869. The 
P r o g r e s s i ve Per iod saw a rash of mun ic ipal a t t e m p ts 
t o r e g u l a te smoke, and by 1912 t w e n t y - t h r ee of the 
t w e n t y - e i g ht c i t i es wi t h a popu la t i on over 200,000 
had smoke c o n t r ol o r d i n a n c e s. These o r d i n a n c es were 
aimed at v i s i b l e smoke from i n d u s t r i a l, commerc ia l, 
and t r a n s p o rt sou rces no c i t y except Los Angeles had 
524 
regulation s controllin g smok e fro m domesti c 
fires. r  31 ]  Mos t  citie s utilize d th e Ringelman n 
Chart ,  a  visua l  metho d o f  measurin g smok e density ,  t o 
determin e violation s o f  thei r  ordinances .  Whil e 
thes e smok e contro l  effort s ha d som e limite d an d 
sporadi c successe s i n reducin g dens e smok e fro m 
industria l  an d transportatio n sources ,  the y basicall y 
faile d t o mak e substantiv e inroad s int o th e 
problem.[32 ] 
The 1920 s an d 30 s wer e a  perio d o f 
self-examinatio n an d re-analysi s o f  th e smok e 
questio n b y th e variou s professiona l  groups ,  suc h a s 
th e Smoke Contro l  Associatio n o f  Americ a an d th e 
Fuel s Divisio n o f  th e America n Societ y o f  Mechanica l 
Engineers ,  involve d i n contro l  efforts .  Smoke 
reductio n concern s throug h th e 1920 s ha d focuse d o n 
industries ,  utilitie s an d railroads ,  an d 
professional s generall y agree d tha t  thes e interest s 
had mad e advance s i n th e eliminatio n o f  dens e smok e 
becaus e o f  a  desir e t o economiz e o n fuel .  Th e smok e 
proble m persisted ,  mos t  professional s agreed ,  becaus e 
of  a  failur e t o contro l  domesti c sources .  The y 
considere d smok e fro m househol d chimney s 
objectionabl e becaus e "th e amoun t  o f  blac k smok e 
produce d b y a  poun d o f  coa l  i s  greates t  whe n fire d i n 
a domesti c furnac e an d tha t  domesti c smok e i s dirtie r 
and fa r  mor e harmfu l  tha n industria l  smoke."[33 ] 
I n orde r  t o contro l  domesti c smoke ,  th e expert s 
argued ,  th e sam e approac h utilize d t o solv e drinkin g 
wate r  pollution—contro l  a t  th e sourc e befor e 
distribution—woul d hav e t o b e followed .  Thi s 
strateg y require d ordinance s tha t  mandate d th e us e o f 
smokeles s fuel s o r  o f  equipmen t  t o bur n dirt y coa l 
smokelessly .  Securin g suppor t  fo r  suc h legislation , 
however ,  require d a  massiv e educationa l  effor t  t o 
chang e people' s fue l  usin g behavio r  i n citie s wher e 
chea p bituminou s coa l  wa s heavil y utilized . 
Successfu l  effort s t o mak e contro l  o f  domesti c 
source s o f  smok e politicall y acceptabl e occurre d i n 
tw o citie s befor e Worl d War  II—St .  Loui s an d 
Pittsburgh .  I n bot h citie s th e statute s resulte d 
fro m intensiv e medi a campaign s accompanie d b y th e 
stron g suppor t  o f  organize d community ,  labo r  an d 
busines s group s an d importan t  publi c figures .  St . 
Loui s wa s firs t  t o enforc e agains t  homeowners ,  a s 
wel l  a s industr y an d railroads ,  actin g i n 1940.[34 ] 
The visibl e sign s o f  it s  succes s i n reducin g smok e 
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inspire d Pittsburg h group s t o pus h fo r  a  simila r 
ordinanc e whic h wa s passe d i n 1941 .  Th e Pittsburg h 
actio n i s especiall y notabl e no t  onl y becaus e o f  th e 
municipality' s reputatio n a s th e "Smok y City, "  bu t 
als o becaus e th e sof t  coa l  minin g industr y ha d a 
stron g bas e i n th e Pittsburg h region . 
The 194 1 Pittsburg h Smoke Contro l  Ordinanc e wa s 
th e stronges t  smok e contro l  la w passe d b y an y cit y t o 
tha t  time .  I t  ha d a s it s polic y goa l  th e eliminatio n 
of  dens e smok e a s wel l  a s othe r  component s o f  ai r 
pollutio n suc h a s fl y  ash .  Consumer s woul d hav e t o 
bur n eithe r  smokeles s fue l  o r  us e smokeles s 
technolog y i f  the y wer e usin g bituminou s coal .  Th e 
ordinanc e se t  emissio n standard s fo r  domesti c fue l 
consumer s a s wel l  a s fo r  industrial ,  commercia l  an d 
transportatio n sources ,  an d i t  create d a  Burea u o f 
Smoke Preventio n fo r  enforcement.*[35 ] 
f*On e o f  th e key s t o th e ordinance' s passag e wa s tha t 
th e campaig n manager s wer e abl e t o convinc e mos t 
Pittsburgher s tha t  th e benefit s o f  smok e contro l 
woul d outweig h th e cost s an d tha t  th e polic y woul d 
hav e minima l  distributiona l  effects .  Two group s 
whose combine d oppositio n migh t  hav e blocke d o r 
delaye d th e law' s passage—organize d labo r  an d th e 
coa l  industry—wer e co-opte d b y involvin g the m i n th e 
decision-makin g proces s an d b y th e argumen t  tha t 
smokeles s fue l  coul d b e produce d fro m loca l 
bituminou s coal ,  thereb y expandin g coa l  productio n 
and job s fo r  miners. ] 
The Secon d Worl d War  delaye d th e ordinance' s 
implementatio n an d th e cit y suffere d extremel y ba d 
ai r  qualit y condition s durin g th e wa r  becaus e o f  th e 
use o f  inferio r  fuel s an d ol d equipment .  Convince d 
tha t  th e futur e o f  th e cit y depende d o n smok e 
control ,  a  coalitio n o f  ke y busines s leader s (th e 
Alleghen y Conferenc e o n Communit y Development )  an d 
th e newl y electe d Democrati c mayo r  (Davi d L . 
Lawrence )  unite d t o promot e implementation . 
Beginnin g i n th e 1947-4 8 winter ,  th e Burea u o f  Smoke 
Preventio n successfull y enforce d th e la w b y 
regulatin g th e suppl y o f  hig h volatil e coa l  availabl e 
t o homeowner s an d forcin g the m t o bur n smokeles s 
fuel s (includin g smokeles s coal )  o r  us e smokeles s 
combustio n equipment.[36 ] 
I n spit e o f  initia l  difficultie s wit h fue l 
supply ,  Pittsburg h ai r  improve d considerabl y i n th e 
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y e a rs a f t er t he i n i t i a l imp lementa t ion. Heavy smoke 
n e a r ly d i sappeared from the P i t t s b u r gh a tmosphere. 
I n 1955, for i n s t a n c e, the Bureau of Smoke P reven t i on 
r e p o r t ed only 10 hours of "heavy" smoke and 113 hours 
of "moderate" smoke as compared wi t h 298 hours of 
"heavy" smoke and 1,005 hours of "moderate" smoke i n 
1946. P i t t s b u r gh exper ienced b e n e f i ts i n terms of 
improved a ir q u a l i t y, more sunsh ine, and improved 
h e a l t h, as well as sav ings on c lean ing c o s t s, laundry 
b i l l s , and i n j u ry to v e g e t a t i o n. A county law passed 
i n 1949 prov ided the advantages of smoke-f ree a ir to 
t he l a r g er geograph ical a r e a . [ 3 7] P i t t s b u r gh 
d e c i s i on makers had c l e a r ly decided t h at t h e re were 
c o n s t r a i n ts on the e x t e nt to which they would al low 
t he a ir to be u t i l i z ed as a s i nk, i n s p i te of the 
impor tance of coal to the r eg i on. 
Whi l e the managers of the P i t t s b u r gh Smoke 
Con t rol movement had o r i g i n a l ly be l ieved t h at smoke 
e l i m i n a t i on would occur through the u t i l i z a t i on of 
smoke les coal produced from local b i tuminous, 
n a t u r al gas soon became the dominant home hea t ing 
f uel i n the P i t t s b u r gh r e g i o n. In the post-World War 
I I p e r i o d, cheap n a t u r al gas from the southwest was 
p iped i n to P i t t s b u r gh and, because of cost and 
conven ience f a c t o r s, rep laced c o a l. The r a t es of 
change for the c i t y a re s t r i k i n g. In 1940, 81% of 
P i t t s b u r gh households burned coal and 17.4% n a t u r al 
gas (from Appalachian f i e l d s ); by 1950, the f i g u r es 
were 31.6% for coal and 66% for n a t u r al g a s . [ 3 8] 
Th i s r e p r e s e n t ed a change in fuel type and combustion 
equipment by a lmost ha lf the c i t y ' s househo lds. Most 
of the t r a n s i t i on took p lace a f t er 1945 and was 
a c c e l e r a t ed by the smoke c o n t r ol o rd inance. 
Throughout the na t i on i n the 1940s and 1950s, 
n a t u r al gas and o i l rep laced coal not only for 
domes t ic hea t i ng but a l so for o ther i n d u s t r i a l, 
commerc ia l, and t r a n s p o rt u s e s. By 1955, b i tuminous 
c o al fu rn ished only 27.2% of the n a t i o n 's agg rega te 
energy consumpt ion, compared to 44.8% in 1945. 
During the same y e a r s, n a t u r al gas i nc reased i t s 
p e r c e n t a ge from 11.8% to 22.1% and o i l from 29.4% to 
40%. The most s i g n i f i c a nt changes involved the 
s u b s t i t u t i on of n a t u r al gas for b i tuminous coal for 
domes t ic hea t i ng and o ther household uses and the 
rep lacement of the steam locomot ive by the d i e s el 
e l e c t r i c. The pe rcen tage of consumers us ing n a t u r al 
gas for househea t lng i nc reased from 35.5% i n 1949 to 
68.4% in 1960. [39] During the same pe r i od, t he 
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number of coal-burning steam locomotives decreased 
from 30,344 to 374.[40] Coal thus lost a number of 
i t s t rad i t i onal markets, and by 1954 the U.S. 
production of bituminous had reached 391,706,30 
tons, the lowest tonnage of any year s ince 1909 
except for the 1931-35 depression years. [41] 
The increased subst i tu t ion of cleaner fuels for 
coal in the post-war years had a marked impact on a ir 
qua l i ty in a number of c i t i e s, especia l ly in regard 
to the reduction of v i s ib le smoke as a po l lu tan t . [42] 
Simultaneous with the a ir qual i ty improvements 
generated by technology was an increase in the number 
of communities and s ta tes enacting a ir po l lu t ion 
control regu la t ions. A 1962 survey by the National 
Coal Association showed that of 216 urban areas east 
of the Mississippi River (the la rgest coal burning 
a rea ), 140 had ordinances. Most communities (107) 
would respond to c i t i zen complaint over a ir po l lu t ion 
while seven c i t i es with over 200,000 populat ion 
maintained enforcement bureaus. The ordinances 
varied in terms of the standards created and the 
enforcement provided, and usually depended upon the 
simple Rlngelman char t, providing for v isual grading 
of smoke to determine v io la t ions . [43] While air 
pol lu t ion s p e c i a l i s ts warned of problems from other 
po l lu tan ts such as dust, fumes, and sulphur dioxide, 
the primary c r i t e r i on of an a ir po l lu t ion nuisance 
was based on percept ib le ground level e f fec ts . [44] 
Since a ir pol lu t ion was primari ly conceived of 
as a local problem, a technology that d i lu ted ground 
level contaminants—tall stacks--was advocated by a 
number of a ir po l lu t ion experts in the 1950s and 
1960s. These stacks were a method of forcing a 
po l lu t ion plume into the higher levels of the 
atmosphere, and they spread the po l lu tan ts over  a 
much wider downwind area in order to prevent ground 
level concentrat ions. The concept used here 
resembled that followed in dispersing water po l lu t ion 
i n a body of water—that of d i l u t i on. The a ir 
continued to be a sink, as had the water, but i t was 
bel ieved that natural processes would prevent overly 
object ionable or dangerous concentrat ions of 
po l lu tan ts . [45] 
The t a ll stack technology was increasingly 
u t i l i zed by the ore smelting and e l e c t r i c al u t i l i t y 
i ndus t r ies as a means of avoiding po l lu tant 
concentrat ions that would v io la te local a ir po l lu t ion 
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ordinances. The e l e c t r i c al power industry, which was 
located pr imari ly in urban areas, was espec ia l ly 
s i gn i f i can t. E lec t r i cal u t i l i t i e s were expanding 
rap id ly in the post-war generat ions, and had replaced 
the ra i l roads as the coal i ndus t ry 's l a rgest 
customer. In 1964, for instance, the e l e c t r ic 
u t i l i t y industry consumed 46% of the ^86,998,00 tons 
of bituminous coal mined.[46] A "d i r ty " 
fuel—bituminous coal--produced a "clean" form of 
power - -e lec t r i c i t y - -and the t a ll stacks would use 
na tu ral processes to d i l u te the po l lu tan ts. 
By 1963, some u t i l i t y stacks had reached the 700 
foot level and pred ic t ions were made that they would 
climb to 1,000 feet in the near future. Books on a ir 
po l lu t ion control methodology advocated the t a ll 
stack technology as a means of d i lu t ing local 
concentrat ions of po l l u tan ts, although not without 
warning of possib le "downstream" dangers. In 1965, 
for instance, the Ai r Conservation Commission of the 
American Associat ion for the Advancement of Science 
reported that the t a l l stack approach had 
"considerable mer i t ." The report also warned, 
however, that sulfur dioxide emitted in bituminous 
coal consumption oxidized to form sul fur ic acid mist, 
and that while there appeared to be l i t t l e danger, 
the global e f fec ts were unknown. The report 
recommended fur ther study of the quest ion. [47] 
During the 1960s and 1970s, as the public became 
more environmentally conscious and concerned about 
the heal th e f fec ts and nuisances created by a ir 
po l l u t i on, s t r i c t er l eg i s l a t i on appeared on the 
l oca l, s t a t e, and nat ional l eve l s .*  [""Concern over 
po l lu t ion from gasol ine burning in ternal combustion 
engines, of course, was very important in st imulat ing 
tougher laws.] The Clean Ai r Act (1970) marked a 
high point of l e g i s l a t i ve ef fort to mandate clean 
a i r , and brought ambient concentrat ions of c r i t e r ia 
po l l u tan ts under the control of nat ional standards 
withi n 247 a ir qual i ty control regions. Controls 
were to be imposed on pol lu t ion sources within each 
region, thus s t i l l emphasizing the l o c a l i t y. In 
order to meet the increasingly s t r ingent standards on 
local emissions, many u t i l i t i e s and indus t r ies 
acce lera ted the ir construct ion of t a ll stacks to 
d isperse the ir e f f l uen ts. Between 1970-1979, for 
ins tance, 178 stacks of over 500 feet were 
const ruc ted, almost en t i re ly by e l e c t r ic 
u t i l i t i e s . [ 4 8] 
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I n th e earl y 1970's ,  concer n surface d ove r  th e 
phenomenon o f  aci d rain ,  whic h ha d bee n observe d i n 
some localitie s a s earl y a s th e mid-1950s . 
Researcher s hel d tha t  aci d rai n wa s largel y a  produc t 
of  increase d fossi l  fue l  combustion .  Tal l  stack s 
wer e critica l  t o th e processe s resultin g i n th e 
formatio n o f  aci d rai n becaus e the y permitte d 
pollutant s (sulfu r  oxide s an d nitroge n oxides )  t o 
remai n aloft .  I n th e uppe r  ai r  levels , 
photochemistry ,  wate r  vapor ,  an d trac e metal s 
transforme d fossi l  fue l  pollutant s int o sulfate s an d 
nitrates ,  whic h the n reacte d wit h moistur e i n th e ai r 
t o for m acids .  Among th e observe d effect s o f  aci d 
rai n hav e bee n th e acidificatio n o f  lakes ,  th e 
destructio n o f  fis h an d th e releas e o f  toxi c metal s 
int o th e environment.[49 ]  Concer n ove r  th e 
long-rang e transpor t  o f  ai r  pollutant s resulte d i n 
th e inclusio n o f  provision s i n th e 197 7 amendment s t o 
th e Clea n Ai r  Ac t  directin g th e Environmenta l 
Protectio n Agenc y t o propos e regulation s governin g 
stac k heights .  Th e tal l  stacks ,  however ,  stil l 
remain ,  a s evidenc e mount s tha t  th e burnin g o f  fossi l 
fuel s ar e producin g aci d rai n condition s i n part s o f 
th e worl d fa r  distan t  fro m th e coa l  burnin g 
facilities.[50 ]  Thus ,  a s i n th e cas e o f 
water-carriag e system s an d wate r  pollution ,  a 
technolog y tha t  ha d reduce d a  loca l  proble m ha d 
transferre d th e advers e effect s t o a  differen t 
localit y and ,  i n thi s case ,  t o a  differen t  medium . 
III .  Th e Land :  Industria l  an d Municipa l  Wast e 
Disposa l 
Of  th e thre e medi a utilize d ove r  tim e fo r  wast e 
disposal ,  th e leas t  attentio n ha s bee n pai d b y th e 
public ,  b y governmen t  a t  al l  levels ,  an d b y 
researchers ,  t o th e land .  Th e prim e reason s fo r  thi s 
lac k o f  notic e ar e tha t  lan d deposite d waste s create d 
neithe r  th e healt h hazard s o f  wate r  pollutio n no r  ha d 
th e visibilit y  o f  smok e pollution .  Dumps fo r  garbag e 
and refus e an d fo r  industria l  waste s o f  differen t 
kind s ha d alway s existe d o n cit y fringe s o r  vacan t 
lots ,  bu t  the y wer e largel y viewe d a s a  nuisanc e an d 
an eyesor e rathe r  tha n a s a  healt h hazard .  Rats , 
flie s an d odor s associate d wit h garbag e dump s wer e 
obviousl y disagreeable ,  bu t  the y generate d neithe r 
epidemic s no r  smok e blanket s tha t  blotte d ou t  th e 
sun .  I n addition ,  unti l  recently ,  lan d utilize d a s a 
wast e depositor y di d no t  appea r  t o posses s th e 
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t ransport q u a l i t i es or cross media po l lu t ion 
c a p a b i l i t i es of a ir or water. 
While land has h i s t o r i ca l ly been regarded as an 
acceptable sink, i t has also been u t i l i zed more 
in tens ive ly in recent times because surface waters 
and the a ir were no longer acceptable sinks for the 
d isposal of some wastes. The 1979 Report of the 
Council on Environmental Quality noted, for instance, 
t h at "the increasing tempo of the cleanup of lakes 
and streams i s l i t e r a l l y driving po l lu t ion 
underground."[51] That t h is would occur, however, 
could have been predicted from past experience. In 
the 1940s, for instance, when the Pennsylvania 
Sani tary Water Board began enforcing the Clean 
Streams Act, numbers of smal indus t r ial p lants 
turned to the use of earthern lagoons on p lant 
property as a means of avoiding cont ro ls. These 
lagoons, many of which were poorly constructed and 
unl ined, u l t imate ly threatened ground water suppl ies, 
posed nuisances, and even created a ir pol luton 
problems.[52] 
Deep well in ject ion i s another method of 
i n d u s t r i al waste disposal using the land that 
expanded because of regulat ions r e s t r i c t i ng disposal 
i n surface waters. The chemical and petroleum 
i n d u s t r i e s, facing disposal problems, developed th is 
technique in the 1930s, and i t s use expanded in the 
post-war years. In 1960 there were about 30 deep 
wel ls throughout the country, but in that decade, 
because of enforcement of water and a ir po l lu t ion 
s t a t u t es by the various leve ls of government, the 
number increased to 110. The concept behind a 
properly designed deep well was that i t would take 
the "ef f luent out of the human environment and bury 
i t forever ," but many firms located the wells in 
s t r a ta that posed a th reat to underground acquifers 
and drinking water suppl ies. [53] 
Indus t r ies have, over the years, punched or dug 
thousands of holes in the ground, usual ly on the ir 
own property, to dispose of wastes. More c losely 
re la ted to the everyday l i f e of the c i t i e s, however, 
has been the disposal of municipal sol id wastes. 
Solid wastes are defined as refuse of d i f fe rent kinds 
such as packaging and food wastes. Up un t il World 
War I I , ashes made up a large component of the sol id 
wastes of urban dwel lers. In 1910, for instance, 
about th ree-quar te rs of a pound of garbage and 
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rubbis h an d abou t  fou r  pound s o f  ashe s wer e collecte d 
fro m eac h Ne w Yor k urba n dweller .  By 1960 ,  wit h 
ashe s no w a  negligibl e ingredient ,  th e averag e urba n 
dwelle r  generate d a  littl e ove r  2. 5 lbs .  o f  soli d 
wast e a  day ;  b y 197 9 th e figur e wa s u p t o 3. 8 lbs . 
The larges t  percentag e o f  thi s tota l  wa s stil l 
nonfoo d material s suc h a s packagin g an d glass.[54 ] 
Befor e Worl d War  II ,  citie s dispose d o f  soli d 
waste s usin g on e o r  a  combinatio n o f  th e followin g 
methods : 
(1 )  Ope n dump s o n th e city' s fring e 
(2 )  Pi g farms ,  wher e garbag e wa s fe d t o hog s 
(3 )  Ocea n dumpin g (coasta l  cities ) 
(4 )  Incineratio n 
(5 )  Garbag e Reductio n 
(6 )  Compostin g 
The firs t  fou r  method s wer e use d mos t 
frequently ,  wit h ope n dumpin g an d pi g farm s th e 
commonest .  A  fai r  amoun t  o f  recyclin g o f  urba n 
waste s actuall y occurre d i n th e late-19t h an d earl y 
20t h centuries .  Pi g farm s provide d a  wa y t o recycl e 
garbag e int o pork ;  composte d o r  mille d garbag e serve d 
as fertilizer ;  reductio n plant s provide d usabl e fats ; 
refus e wa s burne d t o produc e electricity ;  ashe s wer e 
use d t o fil l  i n swamps an d low-lyin g areas ;  an d 
waste s wer e sorte d t o reclai m usabl e metals,  glass , 
and rags.[55 ] 
Al l  o f  th e abov e methods ,  however ,  whethe r 
involvin g recyclin g o r  not ,  becam e increasingl y 
unpopula r  i n th e interwa r  year s an d especiall y afte r 
Worl d War  II .  Recyclin g method s disappeare d becaus e 
the y require d costl y sourc e separatio n or ,  a s i n th e 
cas e o f  ho g farming ,  the y transmitte d diseas e 
(tricinosis) .  Ho g farm s wer e als o badl y affecte d b y 
outbreak s o f  th e epidemi c vesicula r  exantema .  Othe r 
garbag e disposa l  techniques ,  suc h a s reductio n an d 
incineration ,  wer e no t  onl y costl y bu t  als o 
productiv e o f  nuisance s suc h a s odor s an d smoke . 
Incineratio n plants ,  fo r  instance ,  ofte n violate d 
loca l  smok e contro l  ordinances .  Ocea n dumpin g o f 
garbag e wa s banne d b y th e Suprem e Cour t  i n 1934 . 
Finally ,  ope n dump s o n th e cit y fring e produce d 
nuisances ,  fire s an d publi c healt h hazard s tha t 
became mor e noticeabl e an d objectionabl e a s suburb s 
expande d i n th e post-wa r  years.[56 ] 
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Increas ing ly, as ex is t ing methods of urban sol id 
waste disposal developed costs and problems, san i tary 
engineers and public heal th o f f i c i a l s advocated a 
technique of waste disposal known as sani tary 
l a n d f i l l . Sanitary l and f i l l was a method of sol id 
waste disposal that involved the f i l l i n g of 
depressions or trenches in the ground with refuse, 
u t i l i z i n g a technology such as a bul ldozer or a bull 
clam shovel to dig the trench and compact the f i l l . 
Each day 's deposit was sealed into an indiv idual 
refuse c e l l. When the f i l l reached the desired 
l e v e l, i t was covered with earth and again 
compacted.[57] When the f i l l was completed, the 
created land was often used for recreat ional or even 
bui ld ing purposes. 
Sanitary l and f i l l bore a resemblance to the 
technique of garbage bur ial which had been used by 
c i t i es such as New York, Seat t le and Boston in the 
19th century, often to f i l l in areas around the 
water f ront. During the f i r s t decade of the 20th 
century, Champaign, I l l i n o i s and Columbus, Ohio, both 
compacted the ir refuse. Great Br i ta in was actual ly 
the pioneer in the use of san i tary l a n d f i l l , ca l l ing 
the technique, contro l led t ipp ing. The Br i t i sh 
developed the method in World War I and by 1935, 
44.5% of a ll English refuse was being deposited in 
t i p s . [ 5 8] San Francisco constructed a sani tary 
l a n d f i l l in 1926 as a replacement for inc inerat ion, 
using the refuse to f i l l in wetlands along the bay. 
Two of the most important early sani tary l and f i l l 
experiments occurred in Fresno, Cal i fornia and New 
York City in the l a te 1930s. In Fresno, the Public 
Works Director, Jean Vincenz, supposedly coined the 
term, "sani tary l a n d f i l l ; " New York City bu i l t 
san i ta ry f i l l s in Long Island and advocated the 
technique as both a low cost method of garbage 
d isposal and a way of reclaiming swampy land.[59] 
Publ ic works o f f i c i a l s, public heal th 
p ro fess iona ls, and municipal engineers responded to 
san i ta ry l and f i l l technology in a manner s imi lar to 
t hat with which they had greeted other technologies 
(such as water-carr iage) touted as providing 
so lu t ions to urban waste disposal problems. They 
were convinced by the technology's advocates that i t 
offered tremendous advantages over the previous 
techniques, and focused on the benef i ts while 
overlooking or down-playing the possib le hazards. In 
the case of san i tary l a n d f i l l , r i sk percept ion was 
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als o conditione d b y th e certificatio n b y a  pane l  o f 
"experts "  o f  th e technology' s acceptabilit y  o n healt h 
grounds . 
I n 1938 ,  discoverin g tha t  it s incinerator s wer e 
bot h expensiv e an d productiv e o f  nuisances ,  th e Ne w 
Yor k Cit y Sanitatio n Departmen t  announce d plan s t o 
buil d a  sanitar y landfil l  o n th e shore s o f  Jamaic a 
Bay.  A  grou p o f  Queen s citizen s wh o live d nea r  th e 
bay ,  however ,  proteste d tha t  th e landfil l  woul d 
produc e odors ,  vermi n an d gas ,  an d caus e rea l  estat e 
value s t o fall .  Th e Boroug h o f  Queen s sue d t o hal t 
th e buildin g o f  th e landfil l  an d tw o Ne w Yor k Cit y 
Commissioner s wer e arreste d a t  th e propose d landfil l 
site .  Eventually ,  i n a n earl y exampl e o f  th e us e o f 
th e scienc e cour t  concept ,  th e court s persuade d th e 
citizen s an d th e cit y t o agre e t o allo w a  boar d o f 
publi c healt h physician s an d sanitar y engineer s t o 
examin e th e sanitar y landfil l  techniqu e t o determin e 
whethe r  o r  no t  i t  presente d a  publi c healt h hazard . 
The committe e wa s heade d b y Dr .  Thoma s Parran , 
Surgeo n Genera l  o f  th e Unite d States . 
The Parra n commissio n foun d th e sanitar y 
landfil l  techniqu e t o b e fre e o f  danger s t o th e 
publi c healt h o r  safety .  Th e sanitar y landfill ,  i t 
said ,  wa s a  larg e healt h improvemen t  ove r  th e ope n 
dump,  eliminate d undesirabl e mars h an d swamp lan d 
(toda y calle d "we t  lands" )  tha t  harbore d rat s an d 
mosquitoes ,  an d provide d a  benefi t  i n term s o f 
filled-i n ground .  Th e Commissio n considere d severa l 
possibl e landfil l  hazard s suc h a s fire s an d lo w 
weight-bearin g values ,  bu t  maintaine d tha t  prope r 
precaution s coul d contro l  them .  I t  di d not ,  however , 
mentio n othe r  possibl e dangers ,  suc h a s thos e fro m 
leachat e runof f  o r  groun d wate r  pollution ,  o r  th e 
possibilit y  o f  lon g ter m healt h hazards .  Mos t  o f  th e 
commission' s discussio n o f  ris k wa s i n term s o f 
nuisance s rathe r  tha n healt h dangers .  Th e repor t 
enumerate d fifteen ,  mostl y operational ,  rule s fo r  th e 
saf e conduc t  o f  sanitar y landfil l  operations.[60 ] 
New Yor k Cit y official s greete d th e Parra n 
Repor t  wit h enthusiasm .  Th e Ne w Yor k commissione r 
and Deput y Commissione r  o f  Health ,  fo r  instance , 
publishe d a n articl e i n th e America n Journa l  o f 
Publi c Health ,  extollin g sanitar y landfil l  a s " a 
progra m o f  disposa l  o f  rubbis h an d garbag e unde r 
sanitary ,  scientifi c  control ,  tha t  woul d b e trul y 
economical—cheape r  tha n incineration."[61 ]  Th e 
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Parra n repor t  ha d vindicate d th e importanc e o f  publi c 
healt h consideration s i n garbag e disposal ,  sai d th e 
commissioners .  Ne w Yor k Cit y proceede d t o 
incorporat e it s recommendation s fo r  landfil l 
operation s directl y int o th e municipa l  sanitar y 
code.T62 ] 
The Parra n Report ,  combine d wit h a  favorabl e 
experienc e b y th e arm y wit h sanitar y landfill s  a t  it s 
America n camp s durin g Worl d War  I I  (Fresno' s Jea n 
Vincen z directe d th e arm y operation) ,  gav e th e 
techniqu e wide-appea l  i n th e post-wa r  period.[63 ] 
Publi c work s official s an d publi c healt h 
professional s strongl y endorse d i t  a s a  metho d o f 
wast e disposa l  an d a s a  preferre d replacemen t  fo r  th e 
open dump .  Betwee n 194 5 an d 1960 ,  accordin g t o on e 
survey ,  th e numbe r  o f  fill s  increase d fro m 10 0 t o 
1,400 ,  an d article s boostin g th e virtue s o f  th e 
sanitar y fil l  appeare d i n practitione r  journal s suc h 
as th e America n Cit y an d Publi c Works .  Th e 
advantage s mos t  commonl y cite d wer e thos e liste d b y 
th e Parra n Commission :  th e eliminatio n o f  th e 
nuisance s an d healt h hazard s associate d wit h ope n 
dumps;  th e fillin g i n o f  marshe s an d swamps an d 
eliminatio n o f  rat s an d mosquitoes ;  an d th e creatio n 
of  lan d fo r  buildings ,  park s an d recreationa l  areas . 
I n th e 1950s ,  however ,  a  fe w article s als o appeare d 
tha t  note d hazard s a t  operatin g landfills ,  suc h a s 
methan e fires ,  groun d wate r  pollution ,  an d 
low-bearin g capabilitie s tha t  restricte d building . 
Occasionally ,  thes e piece s appeare d simultaneousl y 
wit h article s describin g ne w landfil l  operation s tha t 
ignore d th e danger s describe d i n th e sam e issue.[64 ] 
I n 196 1 th e Sanitar y Engineerin g Divisio n o f  th e 
America n Societ y o f  Civi l  Engineer s publishe d a 
surve y o f  sanitar y landfil l  practic e tha t  examine d 
250 sites .  Of  th e fill s  surveyed ,  12 % wer e les s tha n 
2 5 0 fee t  fro m th e neares t  dwelling .  Complete d 
landfill s  wer e mos t  commonl y use d fo r  recreationa l 
and industria l  purposes ,  althoug h som e fill s  wer e 
use d fo r  homesite s an d schools .  Th e articl e note d 
tha t  whil e landfil l  groun d wate r  pollutio n wa s a 
"critica l  item, "  i n genera l  sit e plannin g ther e ha d 
been a  minimu m concer n wit h groun d wate r  i n sit e 
planning ;  79 % o f  th e sampl e wa s withi n 2 0 fee t  o f 
groun d wate r  an d 27 % wa s a t  o r  nea r  groun d water . 
Onl y 9.3 % o f  th e site s reporte d tha t  operator s mad e 
tes t  groun d boring s prio r  t o fil l  operations ,  an d 
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onl y 14 % ha d speciall y engineere d drainag e devices . 
The surve y reporte d tha t  i n spit e o f  th e purporte d 
safet y o f  landfills ,  citizen s ofte n oppose d havin g 
the m locate d nea r  thei r  residences.[65 ] 
The 196 1 surve y als o note d tha t  ove r  70 % o f  th e 
landfill s  examine d operate d unde r  som e sor t  o f  cit y 
or  count y regulations .  Durin g th e 1950s ,  a s 
landfill s  becam e mor e common,  citie s issue d sanitar y 
landfil l  regulations ,  state s suc h a s Californi a an d 
Illinoi s suggeste d operationa l  guidelines ,  an d 
professiona l  groups ,  especiall y th e America n Publi c 
Works Association ,  th e Sanitar y Engineerin g Divisio n 
of  th e America n Societ y o f  Civi l  Engineers ,  an d th e 
U.S .  Publi c Healt h Service ,  conducte d investigation s 
on standard s t o avoi d undu e risk.[66 ]  B y th e tim e o f 
th e ASCE survey ,  professiona l  group s involve d i n 
soli d wast e question s agree d tha t  whil e sanitar y 
landfill s  reduce d disposa l  cost s an d wer e superio r  t o 
th e ope n dump ,  the y stil l  presente d danger s i n regar d 
t o leachat e seepage ,  groun d wate r  pollution ,  poo r 
loa d bearing ,  methane ,  an d nuisance s suc h a s rats , 
vermi n an d blowin g paper .  A  lac k o f  research , 
however ,  restricte d th e availabilit y  o f  technica l 
informatio n o n thes e hazard s tha t  coul d b e use d t o 
refin e practice.[67 ] 
I n 1963 ,  i n a n attemp t  t o generat e interes t  an d 
researc h i n th e soli d wast e area ,  th e U.S .  Publi c 
Healt h Servic e an d th e America n Publi c Work s 
Associatio n sponsore d th e firs t  Nationa l  Conferenc e 
on Soli d Wast e Research .  I n hi s keynot e address , 
Professo r  J .  E .  McKee o f  th e Californi a Institut e o f 
Technolog y commente d o n th e lac k o f  researc h an d 
offere d fou r  explanation s fo r  it s absence .  First , 
McKee note d tha t  ther e wa s n o deman d fo r  informatio n 
on soli d wast e hazard s fro m eithe r  cities ,  regulator y 
agencies ,  o r  th e public .  Second ,  ther e ha d bee n n o 
publi c healt h crise s i n regar d t o soli d waste s 
equivalen t  t o thos e i n ai r  an d wate r  pollutio n tha t 
woul d hav e generate d suc h a  demand .  Third ,  ther e wa s 
minima l  federa l  an d stat e involvement .  And ,  fourth , 
th e majorit y o f  thos e concerne d wit h soli d wast e 
disposa l  considere d i t  a n economi c an d politica l 
rathe r  tha n a  scientifi c  o r  engineerin g problem.[68 ] 
Al l  o f  thes e factor s applie d t o th e sanitar y landfil l 
techniqu e a s wel l  a s t o soli d waste s i n general . 
Landfills ,  di d no t  hol d a n especiall y prominen t  plac e 
at  th e conferenc e an d neithe r  th e paper s o n sanitar y 
landfil l  no r  th e discussion s followin g thei r  deliver y 
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emphasized possib le hazards. Concern for the land as 
a sink for po l lu tan ts did not yet have the urgency 
assoc ia ted with i t that was beginning to character ize 
the a ir and the water mediums in the 1960s. 
Conferences such as that sponsored in 1963 by 
the Public Health Service and the American Public 
Works Associat ion, however, did h igh l ight the 
de f i c ienc ies in sol id waste research. In a sense, 
the re fo re, they created the ir own demand for 
l e g i s l a t i o n. In addi t ion, sol id waste co l lec t ion and 
d isposal was growing more expensive, and powerful 
local p o l i t i c i a ns such as Chicago's Mayor Richard 
Daley pushed for a federal ro le to l ighten the burden 
on c i t i e s. In 1965, a f ter President Lyndon B. 
Johnson had spoken of the need for "be t ter so lut ions 
t o the disposal of sol id waste," and cal led for 
federal l eg i s l a t i on, the U.S. Congres passed the 
Solid Waste Disposal Act. This act created the 
Office of Solid Wastes and provided the Federal 
government with a more formal ro le in regard to 
municipal wastes.[69] 
The Solid Waste Disposal Act provided funds for 
research, i nves t iga t ions, and demonstration in the 
area of sol id waste and for technical and f inancial 
ass is tance to s ta te and local governments and 
i n t e r s t a te agencies in "the planning, development and 
conduct" of d isposal programs. The most important 
impacts of the program were in st imulat ing research 
and insp i r ing s ta te government ac t i v i ty in the 
so l id-waste area. In 1965, for instance, there was 
no s ta te - l evel sol id waste agency in the country but 
by 1970 for ty- four s t a tes had developed programs.[70] 
During the 1970s, however, the focus of federal 
l e g i s l a t i on turned away from research into 
conventional methods of sol id waste disposal and 
focused on the re-use and recycl ing of resources. 
This was re f lec ted in the passage of the Resource 
Conservation Act of 1970 in the form of amendments to 
the 1965 l eg i s l a t i on . [ 71] 
Sect ion 212 of the 1970 Solid Waste Act required 
t hat the U.S. Environmental Protect ion Agency 
undertake a comprehensive invest ivat ion of the 
s torage and disposal of hazardous wastes. This led 
to a report to Congres in 1974 on the disposal of 
hazardous wastes and eventual ly, in 1976, to 
Congress's passage of the Resource Conservation and 
Recovery Act. The act attempted to f i l l the 
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regulator y gap s i n th e disposa l  o f  hazardou s waste s 
lef t  b y th e states ,  an d earl y i n 1980 ,  actin g unde r 
th e requirement s o f  RCRA,  th e EPA announce d ne w 
regulation s implementin g cradle-to-grav e control s fo r 
handlin g hazardou s wastes.[72 ]  Th e us e o f  th e lan d 
as a  sin k wa s no w t o b e severel y curtailed . 
The variou s act s passe d fro m 196 5 on ,  an d 
investigation s conducte d unde r  thei r  authority , 
cause d a  convergenc e o f  th e differen t  stream s o f 
researc h concernin g municipa l  waste s o n th e on e han d 
and industria l  hazardou s waste s o n th e other .  Th e 
poin t  o f  convergenc e wa s landfil l  typ e operations , 
wit h specia l  concer n ove r  sit e constructio n an d 
hazard s an d groun d wate r  pollution . 
The exac t  numbe r  o f  activ e landfill s  i n 
existenc e toda y i s uncertain ,  althoug h survey s 
estimat e approximatel y 75,00 0 industria l  an d 16,00 0 
municipa l  sanitar y landfills ,  wit h n o soun d 
informatio n o n th e numbe r  tha t  hav e bee n abandone d o r 
closed .  Many o f  thes e landfills ,  bot h activ e an d 
inactiv e an d municipa l  an d industrial ,  contai n 
potentiall y  hazardou s wastes . 
Thes e landfill s  ofte n pos e a  seriou s threa t  t o 
groun d wate r  supplies .  Groun d wate r  furnishe s 
drinkin g wate r  fo r  abou t  one-hal f  o f  al l  U.S . 
resident s an d constitute s abou t  twenty-fiv e percen t 
of  al l  fres h wate r  use d i n th e country .  Th e degre e 
of  threa t  t o groun d wate r  depend s o n th e materia l 
underlyin g th e surfac e sit e an d existin g hydrologica l 
and geologi c conditions .  Groun d wate r  move s ver y 
slowl y an d i t  may tak e decade s fo r  a  sourc e pollute d 
i n on e locatio n t o contaminat e a  wate r  suppl y 
elsewhere ,  bu t  th e transpor t  possibilitie s ofte n 
exist.[74 ]  A s i n th e case s o f  surfac e water s an d th e 
air ,  th e us e o f  th e lan d a s a  sin k ha s transferre d 
pollutio n problem s t o differen t  locale s an d t o a 
differen t  medium . 
A widesprea d awarenes s o f  th e dange r  pose d b y 
landfil l  leachat e t o groun d wate r  purit y i s ver y 
recent ,  althoug h isolate d warning s abou t  thi s hazar d 
occurre d a s fa r  bac k a s th e 1930s.[75 ]  I n th e 
post-wa r  year s severa l  stat e department s o f  healt h 
issue d statement s abou t  potentia l  chemica l  pollutio n 
of  groun d wate r  fro m sanitar y fills ,  bu t  i n th e 
genera l  enthusias m fo r  th e approach ,  th e warning s 
tende d t o b e ignored.[76 ]  When landfil l  researc h 
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accelerate d durin g th e 1960s ,  s o di d warning s abou t 
possibl e groun d wate r  pollution .  B y 1970 ,  many 
state s ha d regulation s requirin g fiel d investigation s 
of  groun d wate r  locatio n i n th e sitin g o f  ne w 
municipa l  an d industria l  landfills .  Problems , 
however ,  usuall y centere d aroun d olde r  site s tha t  ha d 
been develope d withou t  adequat e investigatio n o f  th e 
ris k o f  possibl e groun d wate r  contamination . 
Ther e ar e severa l  differen t  reason s wh y th e 
potentia l  fo r  groun d wate r  contaminatio n fro m 
landfill s  wa s ignored .  On e wa s th e lac k o f  researc h 
i n th e are a o f  soli d wast e disposa l  i n genera l  an d 
sanitar y landfill s  i n particular ,  whic h le d t o a 
basi c ignoranc e abou t  undergroun d processes .  A  197 2 
articl e o n landfil l  leachate ,  fo r  instance ,  note d 
tha t  "befor e 196 5 ver y fe w peopl e wer e awar e o f  th e 
fac t  tha t  wate r  passin g throug h refus e i n a  landfil l 
woul d becom e highl y contaminated .  .  .fe w case s wer e 
note d wher e leachat e ha d cause d har m t o someone."[77 ] 
I n addition ,  ther e wa s a  lac k o f  analytica l 
instrumentatio n necessar y t o trac e certai n 
contaminant s fro m landfill s  o r  t o detec t  extremel y 
lo w level s o f  potentiall y  hazardou s substances . 
Befor e 196 5 (th e Soli d Wast e Act )  ther e wa s n o 
incentiv e syste m t o spu r  researc h i n eithe r 
analytica l  chemistr y i n regar d t o groun d wate r 
processe s o r  groun d water-leachate-soi l 
exchanges.T78 ] 
Anothe r  importan t  facto r  i s th e absenc e o f  a 
clea r  hazar d o r  crisi s i n regar d t o groun d wate r 
pollutio n fro m soli d waste .  A s on e sanitar y enginee r 
note d i n 1968 ,  a  "majo r  obstacl e t o th e solutio n o f 
soli d wast e problem s i s th e lac k o f  a n awarenes s o n 
th e par t  o f  governmenta l  decision-maker s tha t  th e 
proble m eve n exists .  Thi s lac k o f  awarenes s exist s 
at  al l  levels."[79 ]  Up t o 1970 ,  fe w incident s o f  th e 
pollutio n o f  groun d wate r  drinkin g supplie s ha d bee n 
reporte d an d municipalitie s ignore d th e potentia l 
problem .  Rathe r  tha n spen d mone y o n expensiv e 
testin g an d monitoring ,  municipalitie s pu t  thei r 
dollar s i n area s wher e nee d appeare d mor e 
immediate.[80 ]  Bu t  th e caveat s abou t  th e limitation s 
of  technica l  knowledg e an d crise s notwithstanding ,  i n 
th e postwa r  decade s som e municipa l  government s an d 
consultin g sanitar y engineer s i n th e post-wa r  decade s 
carrie d o n landfil l  sitin g an d operation s wit h a 
disregar d fo r  th e stat e o f  th e ar t  an d knowledg e the n 
available . 
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In the la te 1970s, public agencies and 
environmental groups began to d i rect t he ir a t ten t ion 
towards the po l lu t ion of drinking water suppl ies 
drawn from ground water, as new analy t ic techniques 
revealed many inc idents of ground water contamination 
from toxic organic chemicals. By 1980, every s t a te 
had one or more laws perta in ing to ground water 
po l lu t ion, and both the Environmental Protect ion 
Agency and many s ta te agencies had pro jects underway 
t o ident i fy extremely hazardous s i t ua t i ons . [81] In 
1980 and 1981, the EPA moved to suggest gu ide l ines 
for preserving ground water pur i ty under the 
author i ty given i t by the various environmental 
control acts passed during the 1970s, such as the 
Clean Water Act (1972), the Safe Drinking Water Act 
(1974), and the Toxic Substances Control Act (1976). 
The proposed new regulat ions for ground water, when 
taken in combination with the r e s t r i c t i o ns on 
disposal of hazardous wastes in l and f i l l s imposed in 
the Resource Conservation and Recovery Act (1976), 
meant that another s ink-- the land--would in a ll 
l ike l ihood be severely res t r i c ted as a disposal s i te 
for soc ie ty 's wastes.[82] 
Conclusions : 
Thi s pape r  ha s focuse d o n th e metabolis m o f  th e 
cit y an d th e us e o f  air ,  land ,  an d wate r  a s sink s fo r 
wastes .  Th e thre e case s examine d illustrat e ho w ou r 
societ y ha s use d technolog y t o improv e th e loca l 
environmen t  an d t o provid e fo r  growt h withou t  full y 
considerin g th e possibl e problem s create d b y 
effluent s fo r  downstrea m o r  downwin d cities .  Thus , 
technologie s suc h a s sewers ,  tal l  stacks ,  an d 
sanitar y landfil l  helpe d reduc e pollutio n problem s i n 
one city ,  onl y t o transfe r  the m t o anothe r  locale . 
I n addition ,  policie s develope d t o dea l  wit h 
pollutio n i n on e medi a ofte n resulte d i n th e transfe r 
of  contaminant s t o another ,  les s regulate d media .  T o 
deal  wit h th e differen t  negativ e effects ,  w e hav e 
usuall y utilize d othe r  technlogies ,  thereb y involvin g 
th e societ y i n loop s o f  retrofit s an d technologica l 
fixes . 
Cities ,  a s wel l  a s th e stat e an d federa l 
governments ,  hav e responde d t o environmenta l  problem s 
wit h policie s utilizin g a  roug h benefit/cos t  calculu s 
base d o n healt h an d nuisanc e considerations .  Thus , 
th e environmenta l  agend a feature d actio n agains t 
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d i r t y water and human waste po l lu t ion f i r s t , d i r ty 
a i r second, and land and ground water po l lu t ion l a s t. 
Any act ion taken was conditioned by cos ts, 
contemporary soc ial va lues, and ex is t ing levels of 
ana l y t i cal instrumentat ion. Thus, for example, in 
the la te -19 th and early 20th century, Pi t tsburgh 
could have reduced i t s smoke problem by bui lding (as 
Andrew Carnegie suggested) a huge coal gas i f i ca t ion 
p lan t; or, as some public heal th au tho r i t i es 
maintained, water qua l i ty could have been improved by 
forcing c i t i es to construct sewage treatment p lan ts. 
The cos ts, however, would have been large compared to 
bene f i t s, and there was no incent ive s t ruc tu re to 
generate such ac t ions. From the perspect ive of the 
t ime, i t was cheaper to burn smoky bituminous coal or 
to dispose of raw sewage in streams than to invest in 
cont rol technologies. In the economists' 
terminology, a ir and water were regarded as free 
goods ava i lab le to absorb the e x t e r n a l i t i es of the 
i ndus t r i al c i t y . [ 83] 
Problem t ransfer or the ignoring of i l l e f fects 
was not always a wi l l fu l act on the part of the 
producer of the e f f l uen ts. An environmental 
hypothesis such as "running water pu r i f i es i t se l f" 
gave sanct ion to c i t i es that wanted to dispose of 
t h e ir sewage in nearby streams, while chemical 
ana lys is seemingly provided a " sc ien t i f i c" stamp of 
approval. Ringleman char ts supplied a method of 
grading smoke but did not ident i fy other ins id ious 
but i nv i s i b le a ir po l l u tan ts. Sanitary and 
i ndus t r i al l a n d f i l l s produced leachates that 
contaminated ground water used for drinking water 
supp l ies, but monitoring and detect ion c a p a b i l i t i es 
were l im i ted. Research in these areas often only 
developed a f ter the occurrence of c r i s is s i tua t ions 
and as a resu lt of speci f ic public po l i c i es, not 
before. But even a f ter research had pinpointed the 
mechanisms by which cap i tal technologies such as 
sewers or t a l l stacks or l and f i l l s produced negative 
e f f ec t s, i t was d i f f i cu l t to persuade the operators 
of these technologies, be they pr iva te or publ ic, to 
cease using the po l lu t ing technology or to stop 
bui ld ing new systems having the same resu l t s . [ 84] 
A new era of environmental consciousness 
generated by changing values has resul ted in a se r i es 
of laws that seek to c lose-of  the t r ad i t i onal sinks 
for po l l u tan ts and to force c i t i es and indus t r ies to 
th ink in terms of recycl ing and conservat ion. In a 
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historica l  reversal ,  th e societ y ha s begu n focusin g 
on th e cost s o f  ne w technologie s rathe r  tha n onl y th e 
benefits .  Publi c attentio n i s no w occupie d wit h th e 
risk s an d hazard s associate d wit h technolog y rathe r 
tha n it s potentia l  fo r  progress.[85 ]  Thi s concer n 
wit h technologica l  risk ,  however ,  shoul d no t  obscur e 
th e importan t  rol e tha t  technolog y mus t  pla y i f  we 
ar e t o cop e wit h ou r  environmenta l  problems .  I n th e 
pas t  technolog y helpe d u s achiev e short-ter m 
objective s i n copin g wit h environmenta l  difficultie s 
but  th e problem s wer e ofte n onl y displace d o r  delaye d 
i n thei r  effects .  Th e questio n facin g ou r  societ y 
toda y i s ho w t o protec t  th e environmen t  mos t 
effectivel y o n a  long-ter m basi s give n a  rang e o f 
uncertainties .  We nee d mechanism s an d institution s 
fo r  environmenta l  prioritie s tha t  wil l  preven t  u s 
fro m usin g ne w sink s fo r  effluent s tha t  may offe r 
temporar y solution s bu t  i n th e en d creat e long-ter m 
and disastrou s hazards.[86 ] 
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THE BRITIS H EMPIRE A S A  PRODUCT OF CONTINENTAL DRIF T 
Alfre d W.  Crosb y 
The Universit y o f  Texa s a t  Austi n 
Demographlcally ,  th e 18t h an d 19t h centurie s ar e 
among th e mos t  amazin g o f  al l  centuries .  Th e numbe r 
of  peopl e i n th e worl d soared ,  with ,  fo r  mos t  o f  tha t 
period ,  th e whit e population s o f  th e Britis h colonie s 
of  settlement—Canada ,  includin g Ne w France ;  th e 
Thirtee n Colonies ,  whic h becam e th e Unite d State s o f 
America ;  Australi a an d Ne w Zealand—leadin g th e way , 
swolle n b y vas t  migration s fro m Europ e an d b y amazin g 
rate s o f  natura l  increase .  Rate s o f  natura l  increas e 
(th e exces s b y birth s ove r  deaths )  a s hig h a s tw o o r 
thre e percen t  an d eve n higher ,  extremel y rar e i n th e 
Ol d World ,  wer e th e rul e fo r  score s o f  year s i n th e 
Neo-Britain s acros s th e grea t  ocean s fro m th e Britis h 
Isles .  [1 ] 
Thes e populatio n explosion s ha d negativ e 
counterpart s i n populatio n crashe s amon g th e 
indigene s o f  th e Neo-Britains .  Th e nativ e people s 
decrease d a s fas t  or ,  often ,  faste r  tha n th e white s 
increased ,  unti l  a t  th e en d o f  th e 19t h centur y 
white s an d indigenes ,  a s well ,  commonl y believe d tha t 
th e latte r  wer e literall y dyin g out .  Th e word s 
"vanishin g race "  becam e a  norma l  wa y o f  referrin g t o 
America n Indians ,  a s di d equivalentl y disma l 
appellation s fo r  Australia n Aborigine s an d Ne w 
Zealan d Maori.[2 ] 
Thi s actua l  replacemen t  o f  on e rac e b y anothe r 
i s somethin g rare .  Tweedl e Du m ha s alway s conquere d 
Tweedl e De e an d bee n conquere d i n return—Napoleo n 
marche s t o Berli n an d the n Bismar k follow s hi s 
footstep s bac k t o Paris—bu t  thi s phenomeno n o f 
runawa y immigran t  increas e an d precipitou s indigen e 
decreas e o n a  larg e scal e an d i n severa l  widel y 
separate d location s aroun d th e worl d wa s 
unprecedente d i n history . 
At  th e tur n o f  th e 19t h centur y th e Reveren d 
Thomas Malthu s interprete d th e surg e i n th e number s 
of  white s i n th e norther n colonie s o f  Britis h 
America—" a rapidit y o f  Increas e probabl y withou t 
paralle l  i n history"—a s th e measur e o f  jus t  ho w fas t 
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al l  human s woul d reproduc e if ,  God forbid ,  the y al l 
had enoug h t o eat .  A s fo r  th e declin e o f  India n 
numbers ,  h e chalke d tha t  u p t o liquor ,  infanticide , 
war ,  mistreatmen t  o f  women,  importe d epidemic s and , 
of  course ,  t o hunge r  an d th e threa t  o f  hunger.[3 ] 
A generatio n late r  Charle s Darwi n pronounce d th e 
genera l  succes s o f  colonia l  whites—specificiall y  th e 
succes s o f  thos e i n th e Unite d States—a s "th e 
result s o f  natura l  selection ;  fo r  th e mor e energetic , 
restles s an d courageou s men fro m al l  part s o f  Europ e 
hav e emigrate d durin g th e las t  te n o r  twelv e 
generation s t o tha t  grea t  country ,  an d hav e ther e 
succeede d best. "  H e blame d th e declin e o f  th e 
indigene s o n diseas e primarily ,  an d o n famine , 
violenc e an d othe r  factor s triggere d b y contac t  wit h 
th e civilize d Europeans .  Bu t  why ,  h e wondered ,  ha d 
not  th e tribe s o f  ancien t  Europ e succumbe d similarl y 
i n th e presenc e o f  th e civilize d Greek s an d 
Romans?[4 ] 
Socia l  Darwinists ,  armchai r  theorist s an d 
popularizer s wh o i n th e las t  hal f  o f  tha t  grea t 
biologist' s  centur y simplifie d hi s might y 
generalitie s an d applie d the m t o societ y (somethin g 
he di d onl y rarel y an d offhandedly ,  a s above) ,  foun d 
no myster y i n th e advanc e o f  th e colonia l  white s an d 
th e eb b o f  th e indigenes :  racia l  superiorit y o n th e 
par t  o f  th e forme r  an d inferiorit y o n tha t  o f  th e 
latter . 
The racis t  explanatio n seem s t o hav e com e 
particularl y easil y t o th e Socia l  Darwinist s wh o 
claime d Anglo-Saxo n genes ;  an d som e o f  the m wer e a s 
sur e o f  thei r  futur e a s o f  th e past .  Joh n Fisk ,  i n 
th e lat e Victoria n decade s on e o f  th e mos t  respecte d 
and popula r  historian s an d lecturer s i n bot h Grea t 
Britai n an d hi s homeland ,  th e Unite d States ,  trace d 
th e line s o f  Anglo-Saxo n triump h o n th e grap h o f  th e 
past ,  extende d the m int o th e future ,  an d wa s rendere d 
sill y  b y wha t  h e though t  h e saw .  I f  Anglo-Saxon s ha d 
so easil y conquere d Nort h America ,  Australi a an d Ne w 
Zealan d militaril y  and ,  mor e important , 
demographically ,  the n wh y wouldn' t  th e proces s g o o n 
and on ,  t o th e vas t  enrichmen t  o f  al l  th e world ? Who 
coul d doubt ,  fo r  instance ,  tha t  Afric a woul d i n tw o 
or  thre e centurie s b e " a might y natio n o f  Englis h 
descent" ? By 1980 ,  h e predicted ,  th e Unite d State s 
woul d hav e 60 0 millio n people ,  Australi a an d Ne w 
Zealan d 15 0 million ,  an d muc h o f  th e res t  o f  th e 
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worl d woul d b e populate d b y legion s o f  ferociousl y 
fertil e Anglo-Saxons .  "Th e da y i s a t  han d whe n 
four-fifth s o f  th e huma n rac e wil l  trac e it s pedigre e 
t o Englis h forefathers.. .  ."[ 5 ] 
Fis k wa s a n inaccurat e prophe t  no t  becaus e o f 
ignoranc e o f  histor y bu t  becaus e o f  hi s naiv e 
interpretatio n o f  tha t  history .  Th e succes s o f 
Europea n imperialis m nearl y everywher e and ,  i n 
addition ,  th e magnitud e o f  th e Britis h demographi c 
victorie s i n Nort h Americ a an d Australasi a seeme d to o 
enormou s t o merel y b e a  matte r  o f  gun s vs .  spears , 
especiall y afte r  th e indigene s go t  thei r  ow n guns ,  a s 
the y ofte n did .  Ther e ha d t o b e somethin g mor e 
profoun d involved ,  something ,  perhaps ,  havin g t o d o 
wit h Law s o f  Nature .  What  coul d i t  be ? 
Hi s answe r  t o tha t  questio n wa s racist ,  bu t  ca n 
we le t  tha t  persuad e u s t o pas s ove r  th e questio n 
itself ? Isn' t  i t  stil l  wort h asking ,  wort h 
speculatin g about ? Doesn' t  ignorin g i t  leav e a 
silenc e i n whic h th e onl y soun d i s th e mumblin g ech o 
of  ol d rathskelle r  tal k abou t  maste r  races ? 
Let  u s as k th e questio n abou t  th e whit e takeove r 
i n th e Neo-Britain s agai n bu t  thi s tim e i n term s mor e 
scientifi c  an d les s self-servin g tha n thos e use d b y 
Fis k an d compan y a  hundre d year s ago .  Di d Europea n 
colonist s i n Nort h America ,  Australi a an d Ne w Zealan d 
all y themselves ,  probabl y b y chance ,  wit h som e 
natura l  conditio n whic h worke d i n thei r  favo r  an d 
agains t  th e indigenou s peoples ? 
Thi s conditio n was ,  i f  i t  existe d a t  all ,  n o 
doub t  on e o f  many factors ;  bu t  le t  u s conside r  jus t 
one—geographica l  location—an d se e wher e tha t 
consideratio n take s us .  Th e Britis h Isle s li e withi n 
sigh t  o f  continenta l  Europe ,  th e wester n extrem e o f 
Eurasia ,  th e larges t  singl e piec e o f  lan d o n th e 
globe ,  whic h i s connecte d o r  nearl y connecte d wit h 
Africa ,  th e secon d larges t  piece ,  a t  Gibralta r  an d 
th e Sina i  Peninsula ,  an d separate d elsewher e b y 
easil y navigate d seas .  Thi s worl d islan d o f 
Eurasia-Africa ,  know n t o mos t  a s th e Ol d World , 
contain s humanity' s origina l  homelan d somewher e 
withi n it s tropics ,  probabl y Africa .  I t  contains ,  a s 
well ,  al l  th e earl y center s o f  dens e huma n populatio n 
and civilization ,  excep t  thos e o f  Mes o an d Andea n 
America . 
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The Neo-Britain s o f  Nort h Americ a an d 
Australasi a ar e remot e fro m th e Ol d Worl d an d 
separate d fro m i t  b y majo r  oceans .  Thes e land s wer e 
neve r  home t o Homo sapiens' s ancestor s o r  clos e 
relatives ,  th e anthropoi d apes .  I n fact ,  the y ar e 
quit e differen t  fro m Grea t  Britain ,  specifically ,  an d 
th e Ol d World ,  generally ,  i n thei r  faun a an d i n thei r 
flora ,  a s well . 
Nort h Americ a an d Wester n Europ e hav e th e fewes t 
differences ,  bu t  thes e ar e significant .  Oak ,  ash , 
elm ,  beech ,  birch ,  maple ,  poplar ,  willow ,  linde n an d 
holl y ar e muc h th e sam e o n bot h side s o f  th e Nort h 
Atlantic ,  bu t  th e European s wh o cam e t o Americ a ha d 
neve r  see n hickor y no r  peca n before ;  no r  many o f  th e 
America n pine s becaus e Wester n Europ e ha s ver y fe w 
pines .  Many o f  th e animal s wer e familiar—deer ,  fox , 
wolf ,  blac k bears—bu t  European s foun d wapiti ,  gre y 
squirrel s an d o'possom s an d hummin g bird s startlingl y 
new.[6 ]  Many specie s an d certainl y gener a ar e share d 
betwee n th e tw o areas ,  bu t  ther e ar e enoug h contrast s 
t o persuad e botanist s an d zoologist s t o classif y th e 
tw o a s separat e biologica l  realms.[7 ] 
The flora s an d fauna s o f  Australi a an d Ne w 
Zealan d diffe r  wildl y fro m Britain's ,  Europe' s an d 
th e Ol d World's .  Australia n plant s an d animal s ar e 
distinctive ,  almos t  uniqu e o n thi s planet ,  a s a 
compariso n o f  wha t  i s perhap s th e Ol d World' s mos t 
wid e sprea d browser ,  th e deer ,  an d Australia's ,  th e 
kangaroo ,  suggests .  Australia' s faun a i s dominate d 
by marsupials ;  th e Ol d World' s an d America' s b y 
placenta l  mammals .  Ne w Zealan d ha s stunningl y 
distinctiv e flor a an d fauna :  th e fac t  tha t  th e 
latte r  wa s dominate d no t  b y an y kin d o f  mammals a t 
al l  bu t  b y gian t  bird s whe n th e human s firs t  arrive d 
i s a  measur e o f  tha t  country' s uniqueness.[8 ] 
The Neo-Britain s ar e s o differen t  becaus e the y 
ar e s o remot e fro m mos t  o f  th e othe r  land s o f  th e 
world—s o remote ,  i n fact ,  tha t  the y wer e th e las t 
habitabl e area s t o b e settle d b y humanity ,  exceptin g 
certai n islands .  Humans reache d Americ a an d 
Australi a onl y when ,  durin g th e Ic e Age ,  th e heapin g 
up o f  muc h o f  th e world' s wate r  i n th e for m o f 
continenta l  glacier s lowere d th e oceans ,  an d hunter s 
and gatherer s wer e able ,  b y shor t  boa t  trip s o r  o n 
foot ,  t o escap e Eurasia-Afric a an d ente r  th e lesse r 
continents .  Thi s too k plac e betwee n 10,00 0 an d 
50,00 0 year s ago ,  ver y recentl y i n term s o f  th e tim e 
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tha t  th e genu s Homo ha s live d o n thi s planet .  Th e 
continenta l  glacier s melte d bac k t o approximatel y 
thei r  presen t  location s an d th e ocean s ros e agai n 
some 10,00 0 year s ag o isolatin g th e Ston e Ag e 
pioneer s fro m furthe r  significan t  contac t  wit h 
Eurasia-Afric a befor e humanit y buil t  it s  firs t 
cities ,  cultivate d it s firs t  crop s an d tame d it s 
firs t  animals ,  exceptin g man' s oldes t  friend ,  th e 
dog.[9 ] 
The stor y o f  th e firs t  peopl e t o reac h Ne w 
Zealan d i s differen t  fro m tha t  o f  th e firs t  pioneer s 
t o Americ a an d Australia ,  bu t  i n genera l  outlin e 
similar .  Th e firs t  Ne w Zealanders ,  th e Maori ,  wer e 
one branc h o f  tha t  famil y o f  agriculturalist s calle d 
Polynesian s whos e ancestor s ha d se t  of f 
island-hoppin g int o th e Pacifi c  vastnes s fro m th e 
Asia n mainlan d fiv e o r  s o milleni a ago .  Th e Maor i 
arrive d i n Ne w Zealan d onl y a  thousan d year s ago , 
bringin g wit h the m th e swee t  potato ,  a  fe w othe r 
cultigen s an d on e domesticate d animal ,  th e dog . 
(The y als o brough t  th e Polynesia n Rat ,  i f  th e reade r 
wishe s t o cal l  tha t  anima l  domesticated) .  Sporadi c 
contac t  wit h othe r  Polynesia n islanders ,  week s an d 
weeks awa y b y canoe ,  continue d fo r  a  fe w hundre d 
years ,  an d the n ceased .  Thereafter ,  th e mos t 
importan t  singl e influenc e o n th e Maori ,  a s o n al l 
th e form s o f  lif e livin g i n Ne w Zealand ,  wa s th e 
hermeti c remotenes s o f  thei r  homeland.[10 ] 
The Europeans ,  startin g a  fe w centurie s ago , 
change d oceani c navigatio n fro m a n art—th e leve l  a t 
whic h th e Polynesian s ha d lef t  i t—t o a  science ,  an d 
change d th e ocean s fro m barrier s int o canals .  Thi s 
Eurasia n peopl e brough t  th e Neo-Britain s int o th e 
biologica l  mainstrea m o f  thi s plane t  almos t  a s 
effectivel y a s i f  th e whit e mariner s ha d attache d 
cable s an d towe d the m t o th e shoa l  water s o f  th e Ol d 
World .  Many organism s fro m th e latte r  gaine d acces s 
t o th e Neo-Britain s fo r  th e firs t  time .  Neo-Britons , 
themselves ,  enjoye d populatio n booms ,  a s w e hav e 
seen .  S o di d othe r  exoti c species ,  an d thei r 
historie s may hel p t o illuminat e th e reason s fo r  th e 
immigran t  humans '  success . 
Ol d Worl d cultigen s wen t  ashor e wit h th e firs t 
Europea n settler s t o th e Neo-Britains .  There ,  afte r 
what  th e settler s fel t  wa s a  perio d o f  adjustmen t 
tha t  wa s lon g an d difficul t  bu t  whic h th e Portugues e 
i n Brazi l  an d Angola ,  fo r  instance ,  woul d hav e calle d 
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sweetl y brief ,  Europea n crops—wheat ,  oats ,  peas , 
turnips ,  peaches ,  cherries ,  flax ,  etc. ,  sprouted , 
came t o frui t  an d seed ,  spran g u p agai n th e followin g 
spring ,  sometime s spontaneously ,  an d create d a 
plenty .  Nort h America n white s shifte d fro m Europea n 
grain s t o maiz e fo r  thei r  stapl e fo r  a  coupl e 
centuries ,  an d tha t  India n plan t  als o playe d a  vita l 
rol e i n feedin g Australia' s earl y whit e pioneers ,  bu t 
by an d larg e th e diet s o f  th e Neo-Briton s differe d 
fro m thos e o f  th e ol d Briton s mor e i n bein g superio r 
i n qualit y an d quantit y tha n i n kind.[11 ] 
Withi n a  decad e o r  s o o f  firs t  settlemen t  mos t 
of  Britain' s Nort h America n colonie s wer e producin g 
surpluse s o f  Ol d Worl d foodstuffs—Ne w York , 
Pennsylvani a an d Ne w Jerse y wer e nickname d th e Brea d 
Colonies—an d exportin g the m t o ever y marke t  i n th e 
Atlanti c Basi n permitte d the m b y Britis h mercantilis m 
and t o a  numbe r  o f  forbidde n ones .  Th e souther n 
mainlan d settlement s di d th e same—rice ,  i n fact , 
became Sout h Carolina' s chie f  export--bu t  ar e bette r 
and mor e properl y remembere d fo r  thei r  enormou s 
export s o f  suc h non-food s a s tobacco ,  indigo ,  and ,  i n 
th e 19t h century ,  cotton . 
Most  o f  th e Australia n an d Ne w Zealan d 
settlement s als o produce d foo d surpluse s soo n afte r 
thei r  founding ,  bu t  th e distanc e betwee n the m an d 
thei r  chie f  market s i n Europ e tende d t o restric t 
thei r  export s t o sheep' s wool ,  a  produc t  resistan t  t o 
spoilag e an d o f  hig h valu e relativ e t o it s bulk , 
unti l  th e inventio n o f  refrigerato r  ship s towar d th e 
end o f  th e 19t h century .  Bu t  i n th e las t  hundre d 
year s mutton ,  beef ,  wheat ,  honey ,  etc.—a n avalanch e 
of  foo d stuff s o f  Ol d Worl d origin—hav e streame d 
fro m Australasi a t o Europ e an d th e world . 
Wheat  provide s a  goo d exampl e o f  th e 
"Europeanization "  o f  agricultur e i n th e Neo-Britains . 
The Neo-Briton s cultivate d i t  fro m thei r  earlies t 
year s i n thei r  ne w homes ,  an d wher e thes e settler s 
sprea d int o region s simila r  t o easter n Europe' s 
steppes—th e Grea t  Plain s o f  th e Unite d State s an d 
Canada,  th e fertil e countr y inlan d o f  Australia' s 
Grea t  Dividin g an d Darlin g Ranges ,  an d th e Canterbur y 
Plai n o f  Ne w Zealand—whea t  becam e th e chie f  crop . 
I n ou r  centur y whea t  ha s becom e th e mos t  importan t 
foo d i n th e world' s expor t  trade ,  an d th e 
Neo-Britain s provid e mor e tha n hal f  th e world' s 
exporte d wheat.f12 ] 
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The stor y o f  Eurasia n domesticate d animal s i n 
Britain' s colonie s o f  settlemen t  indicate s eve n mor e 
clearl y tha n doe s tha t  o f  he r  cultigen s th e specia l 
affinit y o f  many Ol d Worl d lif e form s ha d fo r  th e ne w 
environments .  Europea n animal s gre w t o ful l  siz e 
more rapidly ,  becam e bigge r  an d brawnier ,  an d 
reproduce d mor e ofte n tha n a t  home .  The y provide d 
unquestionabl e proo f  o f  thei r  likin g fo r  th e colonie s 
by successfull y castin g of f  huma n guidanc e an d 
protection ,  b y goin g wil d i n multitude s an d ofte n 
initiatin g th e Europeanizatlo n o f  th e loca l 
ecosystem s befor e th e immigran t  frontiersme n an d 
women eve n arrived . 
Pig s wen t  ashor e i n th e Gul f  o f  Mexic o are a o f 
what  i s no w th e Unite d State s wit h Hernand o DeSot o i n 
th e 1540 s and ,  unlik e thei r  master ,  prospere d an d 
founde d families .  Thes e Spanis h swin e ar e probabl y 
th e earlies t  America n ancestor s o f  th e fera l 
razorbac k hog s o f  southeaster n Unite d States . 
Englis h swin e als o disembarke d o n th e eas t  coas t  wit h 
th e earl y whit e settlers ,  als o wen t  feral ,  an d soo n 
di d "swar m lik e vermain e upo n th e Earth."[13 ] 
By th e earl y 18t h centur y Spanis h cattle , 
ancestor s o f  th e famou s Texa s longhorns ,  wer e grazin g 
i n fera l  multitude s i n th e norther n reache s o f 
Mexico ,  a  regio n t o becom e th e souther n reache s o f 
th e Unite d State s a  bi t  mor e tha n a  hundre d year s 
later ;  an d a  cattl e frontie r  o f  fera l  or ,  a t  most , 
semi-domesticate d cattl e wa s movin g int o India n 
territor y fro m th e eas t  coas t  colonies .  On e Brito n 
observe d drove s o f  cattl e o n th e Sout h Carolin a an d 
Georgi a frontie r  "unde r  th e auspice s o f  cowpe n 
keepers ,  whic h mov e (lik e unt o th e ancien t  patriarc h 
or  th e moder n Bedowi n i n Arabia )  fro m fores t  t o 
fores t  a s th e gras s wear s ou t  o r  th e planter s 
approach."[14 ] 
Mustang s ru n awa y o r  rustle d fro m Mexic o wer e 
movin g nort h int o th e grassland s o f  th e futur e Unite d 
State s lon g befor e th e Englis h crosse d th e 
Appalachians ,  an d b y th e middl e o f  th e 18t h centur y 
had reache d Alberta .  Horse s cam e fro m th e east ,  a s 
well ;  withi n les s tha n a  centur y o f  th e foundin g o f 
Jamestow n horse s runnin g wil d i n Virginia' s frontie r 
countie s wer e i n sufficien t  numbe r  fo r  tha t  colony' s 
youn g gentleme n t o fin d i t  goo d spor t  t o hun t  them . 
(I t  was ,  however ,  fo r  th e "pleasur e o f  th e hunt " 
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alon e becaus e th e animal s wer e s o fas t  an d th e 
pursui t  s o lon g th e "whe n the y ar e taken ,  'ti s  odd s 
but  thei r  greas e i s melte d o r  els e bein g old ,  the y 
ar e s o sulle n tha t  the y can' t  b e tamed.")[15 ] 
The firs t  corne r  o f  Australi a t o b e settle d b y 
Europeans ,  Ne w Sout h Wales ,  i s  hal f  a  worl d awa y fro m 
Virginia ,  bu t  swine ,  cattl e an d horse s di d abou t  a s 
wel l  i n th e forme r  a s i n th e latter .  Swine ,  com e 
ashor e wit h th e whit e settlers ,  wer e soo n fendin g fo r 
themselve s i n th e bush ,  wher e the y reproduce d int o 
multitude s o f  thousand s an d ten s o f  thousands , 
flowin g acros s th e coasta l  plai n t o an d throug h th e 
mountains .  Some o f  the m becam e a s lea n an d fas t  a s 
thei r  America n cousins ,  an d wer e als o calle d 
razorbacks.[16 ]  Withi n a  fe w month s o f  th e settlers ' 
arriva l  i n 178 8 tw o bull s an d fou r  cow s (o f  Sout h 
Africa n rathe r  tha n Eurasia n origin )  straye d off ,  an d 
by 180 4 th e fera l  herd s (o r  "mobs" ,  t o b e properl y 
Australasian )  numbere d thre e t o fiv e thousan d head . 
Importe d cattl e wen t  fera l  agai n an d agai n i n 
Australia :  i n 1836 ,  fo r  instance ,  th e explore r 
Thomas Mitchel l  cam e upo n cattl e trail s  "resemblin g 
roads "  nea r  th e Murrumbridge e River ,  "an d a t  lengt h 
th e welcom e sigh t  o f  th e cattl e themselve s delighte d 
our  longin g eyes ,  no t  t o mentio n ou r  stomachs.... " 
Wil d horse s (the y ar e calle d Brumbies ,  no t  mustangs , 
down under )  prospere d an d propagate d a s extravagantl y 
i n Australi a a s i n Nort h America .  The y becam e " a 
ver y wee d amon g animals "  i n th e 19t h century ,  an d a s 
lat e a s 196 7 stil l  existe d i n th e ten s o f 
thousands.[17 ] 
The stor y o f  Europea n livestoc k i n Ne w Zealan d 
i s complicate d i n detail ,  bu t  simpl e i n genera l 
terms .  Seemingl y ever y animal ,  particularl y mammal, 
th e European s brough t  t o Ne w Zealan d whic h coul d 
adap t  t o a  coo l  dam p climat e wen t  feral .  Pigs , 
brough t  firs t  b y Captai n Cook ,  swarme d ther e lon g 
befor e Britis h annexatio n i n 1840 .  Th e islands ' 
roug h terrai n an d dens e forest s hindere d th e 
formatio n o f  herd s (mobs )  o f  cattl e an d horse s a s 
larg e a s thos e o f  Americ a an d Australia ,  but ,  fo r  al l 
of  that ,  n o Europea n colony ,  wit h th e possibl e 
exceptio n o f  thos e o n smal l  islands ,  wa s eve r  s o 
Europeanize d i n it s fauna ,  especiall y i n it s 
mammalia ,  a s wa s Ne w Zealand .  Eve n sheep ,  whic h 
usuall y ar e abl e t o fin d som e carnivor e t o ea t  the m 
or  som e clif f  t o wal k off ,  successfull y wen t  wild . 
New Zealan d wa s an d i s s o suitabl e fo r  shee p tha t 
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toda y sh e ha s nearl y sixt y millio n o f  them ,  a s 
compare d wit h jus t  ove r  thre e millio n people.[18 ] 
The mos t  spectacularl y an d immediatel y 
successfu l  o f  al l  th e Ol d World' s emigrant s t o th e 
Neo-Britain s wer e pathogens ,  th e microlif e tha t  caus e 
diseas e an d death .  Maladie s whic h ha d com e t o 
ancien t  an d medieva l  Britai n on e a t  a  tim e ove r  th e 
centurie s fro m th e mor e densel y populate d 
Mediterranea n Europ e an d Middl e Eas t  arrive d i n th e 
America s an d Oceani a i n a  rus h o f  a  fe w decades , 
creatin g a  serie s o f  pandemic s probabl y unprecedente d 
i n previou s worl d an d certainl y i n previou s 
Neo-Britis h history ,  abou t  whic h mor e later . 
Of  course ,  th e triump h o f  Ol d Worl d organism s 
was no t  total .  Many faile d t o obtai n s o muc h a s a 
toehold ,  an d other s n o mor e tha n that ,  an d ther e ar e 
fe w example s o f  invader s totall y replacin g nativ e 
species .  Immigrant s di d driv e th e passenge r  pigeo n 
and th e Tasmania n huma n int o extinction ,  bu t  th e 
invaders '  victor y wa s muc h mor e ofte n n o mor e tha n 
gettin g ahor e an d spreadin g widely .  The y ofte n drov e 
th e nativ e lif e form s bac k int o th e od d corner s o f 
th e environment ,  bu t  th e majorit y o f  loca l  specie s 
survive d and ,  i n som e cases ,  suc h a s tha t  o f  th e 
stripe d skun k o f  Nort h America ,  eve n prospere d unde r 
th e ne w regime .  Th e eucalyptu s stil l  rule s i n 
Australi a an d generation s o f  grass-lovin g shepherd s 
hav e no t  bee n abl e t o eradicat e th e Ne w Zealan d bush . 
Even so ,  w e mus t  recogniz e tha t  th e succes s o f  th e 
invader s fro m human s t o rabbit s t o hous e flies ,  ha s 
been astonishing ,  an d require s mor e explanatio n tha n 
a referenc e t o mer e chance . 
The immigran t  lif e form s ofte n foun d fe w stron g 
indigenou s rival s fo r  th e eco-niche s the y covete d i n 
th e Neo-Britains .  Th e horse ,  t o cit e a n obviou s 
example ,  foun d n o competitor s fo r  it s  specifi c  nich e 
whatsoeve r  i n th e Neo-Britains .  Pig s foun d onl y wea k 
rival s fo r  th e foo d suppl y o f  th e mas t  an d root s o f 
vas t  forest s o f  th e Neo-Britains ,  an d reproduce d fo r 
many generation s befor e thei r  number s bega n t o pres s 
on th e carryin g capacit y o f  thos e environments . 
I n th e Neo-Britain s many immigran t  lif e form s 
foun d fe w predators ,  parasite s o r  diseases .  I t  i s  a 
rul e o f  a  naturalist' s  thum b tha t  organism s usuall y 
flouris h bes t  awa y fro m thei r  point s o f  origin ,  give n 
a salubriou s climate ,  becaus e th e lif e forms ,  macr o 
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and micro ,  o f  thei r  ne w home s hav e ha d a  shorte r  tim e 
t o adap t  t o feedin g on ,  upo n an d i n them ,  an d 
therefor e d o s o les s effectivel y tha n equivalent s ha d 
i n th e ol d homes.[19 ] 
Neo-Britis h example s o f  thi s rul e o f  thum b ar e 
many.  Fo r  instance ,  Spanis h longhorns ,  descenden t  o f 
animal s wh o fo r  milleni a ha d survive d th e appetite s 
and huntin g skill s  o f  carnivore s a t  leas t  equa l  t o 
and ofte n superio r  t o America n fles h eaters ,  foun d 
th e latte r  n o grea t  challeng e an d rapidl y an d hugel y 
increase d i n numbers .  I n Australi a th e mos t 
troublesom e predato r  whe n th e white s cam e wa s th e 
dingo ,  th e do g whic h th e Aborigine s probabl y ha d 
brough t  wit h the m fro m th e island s t o th e nort h an d 
northwest .  Thi s canin e ha s kille d multitude s o f 
shee p an d cattl e an d othe r  livestock ,  bu t  i s  n o riva l 
t o th e wolf .  Captai n Watki n Tenc h o f  th e firs t  whit e 
settlemen t  describe d th e dingo ,  whic h stand s abou t 
tw o fee t  hig h a t  th e shoulder ,  a s resemblin g "th e fo x 
dog o f  England."[20 ]  I t  i s  no t  surprisin g tha t  o n 
th e nineteent h centur y Australia n frontie r  singl e 
shepherd s successfull y care d fo r  mob s o f  thousand s o f 
anima l  wanderin g ove r  vas t  spread s o f  grassland . 
New Zealan d ha d n o lions ,  tigers ,  wolves , 
coyote s o r  dingo s whe n th e white s arrive d wit h thei r 
l ivestock—i n fact ,  n o predator s a t  all ,  accordin g t o 
th e standard s o f  th e continents .  European s hav e 
unintentionall y create d predator s b y importin g dog s 
and cat s an d allowin g the m t o g o wild ,  bu t  hav e com e 
up wit h onl y on e nativ e one ,  an d the n onl y b y 
exercis e o f  imagination .  Th e larg e Ne w Zealan d 
parrot ,  th e kea ,  i s suppose d b y som e t o swoo p dow n o n 
sheep ,  fi x  itsel f  i n th e fleec e a t  a  spo t  whic h th e 
poo r  anima l  canno t  defend ,  an d the n t o pec k an d tea r 
th e creatur e t o death .  Mos t  expert s doub t  tha t  thi s 
eve r  happene d mor e tha n a  ver y fe w times ,  an d the n 
onl y wit h disable d sheep ;  an d eve n th e mos t  credulou s 
must  agre e tha t  a  floc k o f  th e fierces t  kea s canno t 
compar e wit h a  pac k o f  ravenin g Eurasia n wolves.[21 ] 
A lo w incidenc e o f  pests ,  parasite s an d diseas e 
was crucia l  t o th e succes s o f  Ol d Worl d organism s i n 
th e Neo-Britains .  Nort h America' s firs t  whea t  bel t 
was flourishin g alon g th e Delawar e Rive r  i n th e 18t h 
centur y befor e th e Hessia n Fly ,  on e o f  wheat' s ol d 
pests ,  followe d th e grai n acros s th e Atlanti c an d 
bega n t o spread.[22 ]  Rabies ,  a n ancien t  diseas e o f 
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dogs ,  cats ,  bat s an d wil d rodent s i n th e Ol d World , 
als o di d no t  reac h Americ a unti l  th e mid-18t h 
century ,  an d ha s neve r  establishe d itsel f  i n 
Australasia.[23 ]  Rinderpest ,  lon g establishe d i n 
Eurasia ,  slaughtere d million s o f  domesti c an d wil d 
ungulate s i n souther n Afric a and ,  indirectly , 
thousand s o f  human s dependen t  upo n the m whe n i t 
arrive d ther e i n th e lat e 19t h century ,  bu t  ha s neve r 
gaine d a  foothol d i n th e Neo-Britains.[24 ] 
Foot-and-mout h disease ,  a n establishe d scourg e i n 
most  majo r  livestoc k producin g countries ,  ha s 
appeare d a  numbe r  o f  time s i n th e Neo-Britains ,  bu t 
has alway s bee n eradicated.[25 ] 
The cycl e o f  populatio n explosio n o f  immigran t 
organism s i n th e Neo-Britain s an d o f  th e tard y 
arriva l  o f  thei r  parasite s i s stil l  goin g on . 
Soybeans ,  a  Fa r  Easter n cultigen ,  firs t  arrive d i n 
Nort h Americ a generation s ago ,  bu t  wa s no t  cultivate d 
i n quantit y unti l  th e 20t h century .  A s lat e a s 192 2 
Unite d State s productio n amounte d t o onl y fou r 
millio n bushels ,  bu t  ha s soare d since ,  especiall y 
afte r  Worl d War  II .  I n 197 9 th e Unite d State s 
produce d 2. 3 billio n bushels ,  ove r  hal f  th e world' s 
entir e production ;  an d Canad a produce d nearl y 2 5 
millio n bushels.[26 ] 
Thi s "soybea n explosion "  i n Nort h Americ a was , 
among othe r  things ,  th e produc t  o f  th e absenc e o f 
severa l  o f  th e plant' s ancien t  Fa r  Easter n parasites , 
specificall y th e soybea n cys t  nematode .  I t  di d 
finall y appea r  i n Nort h Americ a i n 195 4 an d has , 
despit e quarantine s an d th e ministration s o f 
agricultura l  scientist s an d th e chemica l  industry , 
sprea d widel y since.[27 ] 
Immigran t  Europeans ,  a s wel l  a s immigran t  plant s 
and animals ,  ha d populatio n explosion s i n th e 
Neo-Britains ,  an d fo r  many o f  th e sam e reasons .  Th e 
lac k o f  man eater s i n th e Neo-Britain s wa s no t 
importan t  becaus e fo r  many thousand s o f  year s Homo 
sapien s hav e bee n th e eaters ,  no t  th e eaten ,  i n al l 
clime s an d locations .  Th e fac t  tha t  mos t  o f  th e 
whit e settler s i n th e Neo-Britain s wer e youn g adults , 
a grou p whic h characteristicall y ha s a  lowe r  deat h 
rat e an d highe r  birt h rat e tha n childre n an d th e old , 
i s  important .  Th e improvemen t  o f  die t  tha t  thes e 
settler s ofte n enjoye d afte r  arriva l  i n thei r  ne w 
homes surel y helpe d lengthe n live s an d produc e 
quantitie s o f  health y mother s an d babies .  Th e 
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genera l  improvemen t  o f  futur e prospect s fo r  th e 
immigrants ,  who ,  bein g humans ,  coul d t o som e exten t 
adjus t  thei r  birt h rate s i n accordanc e wit h thos e 
prospects ,  may als o hav e booste d th e populatio n 
increase.[28 ] 
The sparsenes s o f  populatio n i n th e 
Neo-Britains ,  th e distance s betwee n settlements ,  an d 
betwee n the m an d th e Ol d Worl d slowe d th e sprea d o f 
disease .  I n many case s epidemic s o f  infectiou s 
diseas e burne d themselve s ou t  fo r  lac k o f  fres h fuel . 
Smallpox ,  fo r  instance ,  neve r  becam e a n endemi c 
diseas e i n colonia l  Nort h Americ a no r  i n Australi a 
unti l  score s o f  year s afte r  th e arriva l  o f  th e 
colonist s simpl y becaus e o f  th e shortag e o f  victim s 
fo r  th e diseas e t o fee d on.[29 ] 
Smallpo x wa s no t  nativ e t o Ne w Zealand , 
Australi a no r  America ,  no r  t o an y othe r  land s outsid e 
of  Eurasia-Africa ,  no r  were ,  i n al l  probability ,  many 
othe r  o f  humanity' s dangerou s infections :  measles , 
whoopin g cough ,  chicke n pox ,  buboni c plague ,  malaria , 
diphtheria ,  amoebi c dysentery ,  influenz a an d a 
variet y o f  helminthi c infestations.[30 ] 
The secon d wav e o f  human s t o th e Neo-Britains , 
th e Europeans ,  ofte n suffere d initia l  period s o f  hig h 
mortality ,  cause d b y malnutritio n an d exposure ,  bu t 
the n prospere d an d multiplied .  I n Virgini a th e 
trouble d initia l  perio d laste d fo r  a  generation ,  an d 
tha t  colon y an d th e othe r  souther n mainlan d colonie s 
i n Nort h America ,  al l  o f  the m tropica l  i n th e summer s 
and onl y briefl y col d i n th e winters ,  suffere d 
chronicall y fro m war m climat e fever s an d parasites ; 
but  eve n so ,  th e natura l  increas e o f  th e whit e 
population s wa s considerable.[31 ] 
The colonie s t o th e nort h o f  Virgini a profite d 
fro m th e sam e strea m o f  immigratio n an d hig h birt h 
rat e a s di d th e souther n settlements ,  an d i n additio n 
had a  ver y lo w deat h rate .  I t  wa s thes e colonies , 
growin g a t  a  rat e tha t  double d thei r  population s 
ever y thirt y year s o r  less—eve n afte r  subtractin g 
th e numbe r  o f  fres h immigrant s fro m Europe—tha t  s o 
impresse d Malthu s wit h humanity' s maximu m capacit y 
fo r  reproduction .  Th e Yankee s vaguel y credite d muc h 
of  thei r  goo d fortun e t o thei r  climate ,  praisin g "th e 
ver y wholesomenes s o f  th e Aire ,  altering ,  digestin g 
and dryin g u p th e col d an d crud e humour s o f  th e 
Body, "  an d recommende d "al l  col d complection s t o tak e 
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Physic k i n Ne w England ;  fo r  a  su p o f  New-England' s 
air e i s bette r  tha n a  whol e draugh t  o f  ol d England' s 
Ale."[32 ] 
I n 1790 ,  afte r  tw o year s i n Australia ,  Governo r 
Arthu r  Phillip s reporte d tha t  " a fine r  an d mor e 
health y climat e i s no t  t o b e foun d i n an y par t  o f  th e 
world. "  Of  th e 1,03 0 peopl e wh o ha d disembarke d wit h 
him ,  many sufferin g fro m scurv y an d hal f  o f  the m 
convict s fro m Britain' s malnourishe d lowe r  classes , 
onl y seventy-tw o ha d died ,  "an d b y th e surgeon' s 
returns ,  i t  appear s tha t  twenty-si x o f  thos e die d 
fro m disorder s o f  lon g standing ,  an d whic h i t  i s  mor e 
tha n probabl e woul d hav e carrie d the m of f  muc h soone r 
i n England."[33 ] 
Thirt y od d year s late r  Pete r  Cunningham ,  i n a 
book writte n t o persuad e Britis h emigrant s t o g o t o 
New Sout h Wales ,  rathe r  tha n t o Nort h America ,  note d 
tha t  yello w feve r  an d malari a had ,  albei t  tardily , 
arrive d i n th e latte r  region ,  bu t  tha t  Australi a ha d 
neither ,  "no r  indee d an y feve r  bu t  th e ru m 
fever—whil e measles ,  hoopin g cough ,  smallpox ,  an d 
al l  you r  simila r  Europea n pest s ar e alik e stranger s 
t o ou r  soil—th e mos t  common an d fata l  diseas e bein g 
dysentery ,  whic h i s seldo m productiv e o f  dange r  t o 
any bu t  th e Impruden t  an d intemperate. "  H e 
exaggerate d i n callin g th e Europea n pest s 
strangers—several ,  lik e tuberculosis ,  ha d 
establishe d permanen t  beachheads ,  an d others ,  lik e 
smallpox ,  ha d mad e visits—bu t  w e mus t  giv e 
Cunningha m hi s prope r  due :  fe w o f  th e Ol d World' s 
infectiou s disease s ha d ye t  com e t o stay .  Australi a 
was a  ver y health y plac e fo r  whit e people.[34 ] 
New Zealan d wa s th e healthies t  o f  al l  colonie s 
fo r  Britons :  s o sai d Arthu r  S .  Thompson ,  M.D. , 
Surgeon ,  58t h Regiment ,  i n 1850 ,  an d h e produce d th e 
statistic s t o prov e it .  I n Grea t  Britai n th e numbe r 
of  death s annuall y fro m al l  disease s pe r  thousan d 
Britis h soldier s wa s fourteen ;  i n Ne w Zealan d 8.25 . 
The dat a pertainin g t o lun g diseases ,  includin g 
tuberculosis ,  on e o f  th e century' s mos t  prevalen t 
killer s i n Europe ,  wer e eve n mor e lopsidedl y i n favo r 
of  th e colony .  Th e yearl y mortalit y rat e pe r 
thousan d soldier s i n Britai n sufferin g wit h "pectora l 
complaints "  wa s 148 ;  i n Ne w Zealan d sixty .  Dr . 
Thompson recommende d th e Nort h Island ,  wher e h e wa s 
stationed ,  a s a  convalescen t  cente r  fo r  European s 
falle n il l  elsewher e i n th e Empire .  H e als o note d 
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th e parado x tha t  Ne w Zealand ,  s o salubriou s fo r 
whites,  wa s becomin g increasingl y unhealth y fo r  it s 
nativ e race ,  th e Maori.[35 ] 
The Europea n explorer s an d ver y firs t  settler s 
i n th e Neo-Britain s almos t  alway s remarke d o n th e 
glowin g goo d healt h o f  th e indigenes ,  bu t  th e white s 
who followe d ha d a n entirel y differen t  stor y t o tell . 
For  example ,  a t  th e beginnin g o f  th e 18t h centur y 
Joh n Lawson ,  a  travele r  i n Carolina ,  Britis h Nort h 
America ,  calle d th e Indian s o f  tha t  regio n " a Peopl e 
ver y ap t  t o catc h an y Distempe r  the y ar e afflicte d 
withal .  . . . "  A  centur y late r  Thoma s Malthus , 
musin g ove r  th e cas e o f  al l  America n Indians , 
conclude d tha t  "Th e disease s t o whic h man i s subjec t 
t o i n th e savag e state ,  thoug h fewe r  i n number ,  ar e 
more violen t  an d fata l  the n thos e whic h prevai l  i n 
civilise d society. "  A  fe w year s late r  Charle s Darwi n 
considere d th e fat e o f  th e America n Indians , 
Australia n aborigines ,  Maor i  an d people s o f  othe r 
remot e lands ,  lik e Tahiti ,  an d wrote ,  "Whereve r  th e 
Europea n ha d trod ,  deat h seem s t o pursu e th e 
aboriginal."[36 ]  Th e soybea n cys t  nematod e caugh t  u p 
wit h soybean s i n Americ a i n th e 1950s .  Th e huma n 
disease s o f  th e Ol d Worl d caugh t  u p wit h th e firs t 
wave o f  Homo sapien s t o th e Neo-Britain s whe n th e 
secon d wave ,  th e Europeans ,  arrive d an d settled . 
The deadlies t  o f  al l  th e importe d disease s o f 
th e Neo-Britains—or ,  a t  leas t  th e mos t 
spectacular--wa s smallpox .  I t  mad e th e firs t  o f  it s 
many recorde d sweep s throug h Nort h Americ a i n th e 
1630s ,  bu t  ha d probabl y mad e sortie s nort h fro m 
Spanis h Mexic o durin g th e previou s century .  Whereve r 
i t  brok e out ,  i t  hi t  th e Indian s muc h harde r  tha n th e 
whites ,  t o th e grea t  advantag e o f  th e latter . 
Example s ar e legion ;  Increas e Mathe r  cite s on e i n hi s 
descriptio n o f  th e yea r  163 3 i n Ne w England :  "Th e 
Indian s bega n t o b e quarrelsom e touchin g th e Bound s 
of  th e Lan d whic h the y ha d sol d t o th e English ,  bu t 
God ende d th e Controvers y b y sendin g Smallpo x amongs t 
th e Indian s o f  Saugus t  wh o wer e befor e tha t  tim e 
exceedingl y numerous .  Whol e Town s o f  the m wer e swep t 
away,  i n som e no t  s o muc h a s on e sou l  escape d 
Destruction."[37 ] 
Thi s disease ,  o r  somethin g ver y muc h lik e it , 
ravage d th e aborigine s o f  Ne w Sout h Wale s i n 1789 , 
jus t  a  bi t  mor e tha n a  yea r  afte r  th e initia l  Britis h 
settlemen t  ther e an d a t  a  tim e whe n th e Aborigine s 
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wer e beginnin g t o activel y resis t  th e invasion .  I n 
May th e ne w settler s mad e a  chillin g discovery :  th e 
corpse s o f  tw o o f  thei r  ow n peopl e i n th e bush ,  on e 
wit h fou r  spear s i n him .  Bu t  th e expecte d sequel s o f 
acceleratin g violenc e di d no t  follow .  Withi n a  mont h 
an epidemi c o f  a  pustula r  diseas e struc k th e 
indigenes ,  halvin g thei r  numbe r  an d ragin g fa r  int o 
th e interior.[38 ] 
Smallpo x wa s a n extremel y effectiv e pathoge n i n 
eliminatin g nativ e resistance ,  bu t  b y n o mean s th e 
onl y no r  th e indispensabl e exterminator .  By th e tim e 
tha t  diseas e cam e ashor e i n Ne w Zealan d a t  leas t 
two-third s o f  th e Maor i  ha d bee n vaccinate d agains t 
it ,  ye t  thi s di d no t  sav e the m fro m stee p populatio n 
decline .  Lik e th e indigene s o f  othe r  Neo-Britains , 
the y underwen t  devastatin g siege s o f  dysenteri c 
diseases ,  measles ,  pneumonia ,  influenza ,  whoopin g 
cough ,  etc. ,  etc .  Venerea l  disease ,  whic h s o ofte n 
became chroni c amon g th e conquere d people s o f  th e 
Europea n empires ,  kille d som e Maor i  an d destroye d th e 
reproductiv e power s o f  more ,  vastl y diminishin g thei r 
capabilit y  o f  recoverin g demographically.[39 ] 
Tuberculosi s was ,  abov e all ,  th e enem y o f  th e 
Maori .  Dr .  Arthu r  S .  Thompso n state d flatl y i n th e 
mid-19t h century ,  b y whic h tim e th e Maor i  ha d 
probabl y plunge d halfwa y t o utte r  extinction ,  tha t 
scrofula ,  tuberculosi s o f  th e lymp h node s an d skin , 
was th e chie f  threa t  t o th e Maori ,  predisposin g 
childre n t o marasmus ,  fever s an d bowe l  complaints, " 
and adult s t o "consumptio n [pulmonar y tuberculosis] , 
spina l  diseases ,  ulcers ,  an d variou s othe r  maladies. " 
He calle d scroful a "th e curs e o f  th e Ne w Zealan d 
race."[40 ] 
Diseas e mad e indigen e resistanc e t o th e ne w 
orde r  o f  thing s i n Americ a an d Australasi a useless . 
I n 190 6 Mau i  Pomare ,  the n a  Maor i  Healt h Officer , 
despairin g o f  th e futur e o f  hi s people ,  tol d the m 
the y mus t  tak e u p th e way s o f  th e Europeans ,  o f  th e 
Pakeha ,  o r  accep t  extinction:[41 ] 
Was no t  thi s wa y uttere d b y th e 
mout h o f  a  dyin g chie f  many 
generation s ago :  Ke i  mur i  i ^  t £ aw a 
kapar a h e tangat a ke ,  man a 
t e ao ,  h e ma ("Shadowe d behin d th e 
tattooe d face ,  a  strange r 
stands,  h e wh o own s th e eart h an d h e 
i s white." ) 
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Today Europea n white s amoun t  t o eighty ,  ninet y 
and eve n highe r  percentage s o f  th e population s o f  th e 
Neo-Britains ,  an d th e indigene s ar e smal l  minoritie s 
i n thei r  ancien t  homelands .  Many force s wer e 
involve d i n producin g thi s remarkabl e phenomenon ,  no t 
th e leas t  o f  whic h wa s th e superiorit y o f  th e 
European s i n economi c an d politica l  organizatio n and , 
abov e all ,  i n technolog y relativ e t o th e indigenes . 
Of  greate r  importance ,  however ,  wa s th e ecologica l 
advantag e o f  th e Europea n invader s ove r  th e 
indigenes .  Th e whites '  demographi c takeove r  wa s bu t 
one par t  o f  th e genera l  succes s o f  Ol d Worl d 
immigran t  organisms .  Th e phenomeno n ca n b e bes t 
understoo d i f  on e view s th e Ol d Worl d onslaugh t  a s a 
whole ,  i.e .  not ,  fo r  instance ,  a s Englishme n vs . 
Algonkin s o n th e eas t  coas t  o f  Nort h Americ a bu t  a s 
Englishme n plu s smallpox ,  cattle ,  horses ,  wheat ,  etc . 
vs .  Algonkins .  Th e latte r  wer e probabl y capabl e o f 
pushin g th e firs t  whit e colonist s int o th e 
sea—certainl y o f  makin g thei r  live s s o dangerou s an d 
unprofitabl e a s t o discourag e furthe r  wave s o f 
immigrant s fro m Europe—bu t  th e Indian s ha d n o allie s 
t o matc h smallpo x an d th e rest . 
We mus t  exten d th e theorie s o f  th e Socia l 
Darwinist s t o includ e explanation s fo r  th e triumph s 
of  Europea n plant s an d animals ,  a s wel l  a s Europea n 
people ,  and ,  s i  ̂J L comt e d e Buf f  on ,  tal k abou t  som e 
sor t  o f  genera l  Ol d Worl d superiority ;  o r  w e mus t 
ask agai n wha t  wer e th e natura l  condition s tha t  s o 
favore d th e invader s a s t o temp t  th e Socia l 
Darwinist s t o extravagan t  speculatio n a  centur y ago . 
The chie f  advantage s o f  th e invader s fal l  neatl y 
int o tw o groups .  One ,  th e Neo-Britain s or ,  a t  least , 
larg e part s o f  them ,  hav e climate s roughl y simila r  t o 
tha t  o f  th e Britis h Isle s an d Wester n Europe . 
Wladimi r  Koppen ,  th e fame d geographe r  an d 
climatologist ,  place s th e Britis h Isles , 
north-wester n Europ e an d mos t  o f  th e mos t  heavil y 
populate d part s o f  th e Neo-Britain s i n wha t  h e call s 
th e Humi d Temperat e category .  Al l  thes e area s li e 
approximatel y th e sam e distanc e fro m th e Equator , 
some t o th e nort h an d som e t o th e south ,  an d th e 
effect s o f  wha t  difference s ther e ar e i n thei r 
latitude s ar e moderate d b y benig n current s an d winds . 
For  instance ,  Australi a may b e on e thir d i n th e 
tropic s an d i n larg e par t  a  deser t  continent ,  bu t  th e 
averag e annua l  temperatur e an d rainfal l  o f  it s 
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souther n coasta l  region s ar e muc h lik e Britain' s o r 
no mor e differen t  than ,  say ,  Mediterranea n Europe's . 
Organism s whic h wil l  "work "  i n th e Britis h Isle s 
will ,  generall y speaking ,  d o th e sam e i n larg e part s 
of  th e area s o f  Sout h an d Wester n Australi a tha t  fac e 
poleward ,  an d i n Ne w Sout h Wales ,  Victori a an d 
Tasmania.[42 ] 
Two,  th e floras ,  fauna s an d people s o f  th e 
Neo-Britain s whic h wer e i n par t  o r  whol e displace d b y 
th e invadin g Ol d Worl d organism s wer e peculiarl y 
vulnerabl e t o suc h displacemen t  becaus e o f  th e 
vagarie s o f  evolution .  Geologica l  theorist s 
attribut e thes e vagarie s t o a  phenomeno n they ,  wit h a 
stone y indifferenc e t o nuance ,  cal l  Continenta l 
Drift .  Tw o hundre d millio n year s ag o al l  th e 
continents ,  i.e .  al l  th e lan d masse s wit h graniti c 
bases ,  wer e part s o f  on e gian t  continen t  calle d 
Pangaea o r  la y nea r  it s shores .  A t  tha t  tim e th e 
climates ,  flora s an d fauna s o f  th e area s o f  tha t  vas t 
sla b destine d t o becom e th e Britis h Isle s an d th e 
Neo-Britain s wer e mor e alik e tha n a t  an y tim e since . 
Then Pangae a bega n t o spli t  alon g line s o f  tectoni c 
activity ,  int o whic h th e ocean s advanced .  Fo r  th e 
score s upo n score s o f  million s o f  year s sinc e th e 
piece s o f  Pangae a hav e drifte d independentl y 
(occasiona l  collision s lik e tha t  o f  Indi a an d Asi a 
need no t  concer n us )  an d lif e form s o n eac h hav e 
evolve d independentl y an d divergently ,  on e piec e 
producin g el k (wapiti )  an d hummin g birds ,  anothe r 
kangaroos ,  anothe r  kiwis ,  anothe r  th e genu s Homo 
and th e ancestor s o n ou r  cattle ,  sheep ,  measle s 
viruse s an d s o on.[43 ] 
The sectio n tha t  produce d humans ,  cattl e an d 
measle s i s th e chippe d cor e o f  Pangaea , 
Eurasia-Africa ,  th e larges t  contiguou s piec e o f  lan d 
i n th e world .  Ther e th e numbe r  o f  specie s i s 
greatest ,  therefor e th e competitio n betwee n the m 
fiercest ,  an d th e winners ,  i n on e wa y an d another , 
obviousl y amon g th e world' s toughes t  competitors . 
More importan t  fo r  ou r  purposes ,  th e ol d cor e o f 
Pangaea i s th e homelan d o f  humanit y an d o f  mos t  o f 
our  civilizations .  Ol d Worl d plants ,  animal s an d 
micr o life ,  whic h ha d evolve d symbioticall y wit h th e 
genu s Homo an d wit h practitioner s o f  th e Ol d Worl d 
cultures ,  wer e bette r  adapte d t o livin g wit h humans , 
i n general ,  an d wit h Neo-Britis h colonists ,  i n 
particular ,  tha n th e lif e form s o f  Americ a o r 
Australasia .  I n turn ,  th e huma n immigrant s fro m th e 
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Ol d Worl d wer e bette r  adapte d i n many 
ways—culturally ,  fo r  certain ,  an d als o b y 
immunologica l  experience—t o liv e wit h th e othe r 
immigran t  lif e form s tha n wer e th e indigenou s humans , 
th e descendent s o f  th e firs t  huma n pioneer s t o reac h 
thes e lands . 
The demographi c takeove r  b y European s i n Nort h 
America ,  Australi a an d Ne w Zealan d wa s on e aspec t  o f 
a larg e scal e successfu l  invasio n b y a  numbe r  o f 
species ,  onl y on e o f  which ,  despit e th e theorie s o f 
Joh n Fis k ej t  al ,  wa s Homo Britannicus .  I n fact , 
i t  wa s no t  necessar y fo r  Briton s t o participat e a t 
all .  Th e firs t  peopl e fro m temperat e Eurasia, * 
whateve r  thei r  rac e o r  culture ,  wh o crosse d th e 
ocean s t o th e Neo-Britain s i n larg e enoug h numbers , 
alon g wit h thei r  symbioti c macr o an d micr o life ,  t o 
creat e th e ecologist' s  equivalen t  o f  th e atomi c 
physicists '  "critica l  mass "  wer e likely ,  perhap s eve n 
certain ,  t o triump h demographically . 
The bul k o f  easter n Chin a ha s a  climat e simila r 
t o Wester n Europe' s an d th e Neo-Britains' ,  an d th e 
plants ,  animal s an d micro-organism s o f  th e Yangts e 
and Yello w Rive r  valley s hav e live d symbiotlcall y 
wit h civilize d human s fo r  muc h longe r  tha n thos e o f 
th e Thame s an d Humber  valleys .  I t  i s  a n acciden t  o f 
histor y tha t  Ne w England ,  Ne w Sout h Wale s an d Ne w 
Zealan d ar e no t  Ne w Kiangsu ,  Ne w Chekian g an d Ne w 
Fukien ,  an d tha t  som e Asia n counterpar t  o f  Joh n Fis k 
di d no t  explai n th e demographi c miracle s o f  th e 
colonia l  Chines e b y inventin g a  theor y abou t  th e 
geneti c superiorit y o f  th e easter n Chines e 
subdivisio n o f  th e Chines e divisio n o f  th e Mongoloi d 
peopl e o f  th e huma n race . 
*  Th e ti p o f  Sout h Afric a als o lie s i n a 
Temperat e Zone ,  bu t  i s s o fa r  fro m th e center s o f  Ol d 
Worl d civilizatio n tha t  it s nativ e peopl e were 
primitiv e an d lackin g many o f  th e ingredient s o f  tha t 
civilization . 
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THE GLOBAL ECONOMY AND FOREST CLEARANCE IN THE 
NINETEENTH CENTURY 
R i c h a rd B. T u c k er and John F. R i c h a r ds 
O a k l a nd U n i v e r s i ty and Duke U n i v e r s i ty 
The m e e t i ng of f o r e s ts and i n d u s t r i al w e a l th h as 
b e en a m a j or f a c t or i n modern h i s t o r y, b ut t he i m p a ct 
o f t he modern i n d u s t r i al n a t i o ns on t he n a t u r al 
r e s o u r c es and r e c e d i ng f r o n t i e rs of t he g l o be i s 
s t i l l v e ry p o o r ly u n d e r s t o o d . f i] In t he c o u r se of 
t h e l o ng n i n e t e e n th c e n t u ry b e f o re t he c a t a c l y s m ic 
g l o b al c h a n g es i n i t i a t ed i n 1914, t he s t e e p ly r i s i n g 
demand f o r p r o d u c t i on of a g r i c u l t u r al c o m m o d i t i es 
e x e r t ed by t he c o re or m e t r o p o l i t an s o c i e t i es of 
E u r o p e, N o r th Amer i ca and J a p an was t he d o m i n a nt 
c a u se of r a p id d e p l e t i on of w o r ld wood and f o r e st 
r e s o u r c e s. P o w e r f ul c a u s al l i n k s d e v e l o p ed among 
a c c e l e r a t i ng w o r l d w i de m a r k et demand f o r f o o d s t u f f s, 
f i b r e s and raw m a t e r i a l s, t he c l e a r i ng of l a nd f o r 
e x p a n d ed c a sh c r op p r o d u c t i o n, and a c c e l e r a t i ng 
d e p l e t i on of f o r e st c o v e r. Much of t he i m p e t us f o r 
f o r e st c l e a r i ng came from f o r c es o u t s i de f o r e s t ry 
management i t s e l f , wh ich a f t er a l l was s t i l l i n i t s 
i n f a n cy i n most p a r ts of t he w o r l d. 
I n t he c e n t u ry p r e c e d i ng t he o u t b r e ak of World 
War I b o th p o l i t i c a l and t e c h n i c al c h a n g es combined 
t o c a u se u n p r e c e d e n t ed i n t e g r a t i on of t he w o r l d 's 
e c o n o m y. The i m p o s i t i on of f o r m al c o l o n i al r u l e or 
i n d i r e ct p o l i t i c a l and economic c o n t r ol by t he 
i n d u s t r i a l i z ed n a t i on s t a t es of w e s t e rn Eu rope and 
N o r th Amer i ca was w e l l u n d er way by m i d - c e n t u r y. By 
t h e 1860s a g l o b al t r a n s p o rt n e t w o rk c o n s i s t i ng of 
r a i l w a y s, f e e d er r o a d s, p o r ts and h a r b o r s, and 
s t e a m s h ip l i n e s was u n d er c o n s t r u c t i o n. The 
t r a n s p o rt r e v o l u t i on was soon b u t t r e s s ed by 
i n f o r m a t i on f l o w s s p e e d ed by t he new p o s t al u n i on and 
by i n t e r c o n t i n e n t al c a b l e s. The o p e n i ng of t he Suez 
C a n al i n 1869 m e r e ly added a c a p s t o ne to t he 
s t r u c t u r e, as d id t he Panama Canal s e v e r al d e c a d es 
l a t e r. 
S h a r p ly e n h a n c ed demand f o r c o m m o d i t i es i n t he 
m e t r o p o l i t an c o u n t r i e s, f o r b o th i n d u s t r i al and 
d o m e s t ic c o n s u m p t i o n, t r a n s m i t t ed o u t w a rd to t he 
r e m a i n d er of t he g l o be as p o l i t i c a l and econom ic 
c e n t r a l i z a t i on p r o c e e d e d. Thus, r e g i o ns i n e a s t e rn 
and s o u t h e rn A s i a, t he M i d d l e E a s t, A f r i c a , L a t i n 
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America and even eastern Europe and Russia fe lt the 
i nv i ta t i on to in tens i fy export commodity production. 
Demand from the core countr ies stretched across a 
wide and growing range of food crops, such as r i c e, 
sugar and wheat; i ndus t r ial crops, such as indigo, 
j u t e and s i s a l; and narcot ics such as coffee, tea and 
opium. European, North American, and toward the end 
of the period Japanese colonial regimes, or 
indigenous regimes subject to the ir economic and 
p o l i t i c al pressure, made systematic e f fo r ts to 
increase incent ives and to reduce ba r r i e rs to export 
production of these commodities. 
As a r e s u l t, combined s ta te and market presure 
engendered land c lear ing on a massive scale in every 
world region before 1914. For each crop, whether 
indigenous or newly introduced, whether grown by 
peasant or sharecropper or d i rected by p lan ta t ion 
owner, the primary means of increased production to 
meet the new market demand was the expansion of area 
under cu l t i va t ion. Rarely were there sustained 
attempts to increase y ie lds by more in tensive labor 
or investment in more intensive land-use technology. 
One major resu lt of global p o l i t i c al and economic 
in tegra t ion was the steady dest ruct ion of the wor ld 's 
woodlands and fo res ts, especia l ly in the regions 
which were being newly in tegrated in to that economy. 
Dramatic examples of forest cover deplet ion and 
expansion of cu l t ivated area occurred in the v i rg i n 
lands of the New World, Austra lasia and S iber ia, the 
areas of European s e t t l er populat ions. Similar 
processes were at work in long-set t led regions of 
Asia and Africa. The rapid expansion of monocrop 
commodity production in the nineteenth and early 
twent ieth centur ies in the world 's colonies and 
dependencies i s one of the primary reasons for 
today 's dangerous imbalance between the "F i rst World" 
and "Third World." While that proces very l i ke l y 
brought increased real income to peasant -propr ie tors, 
es ta te owners and other groups in Third World 
soc i e t i es, by 1920 the terms of production and trade 
became unfavorable, and oppor tun i t ies for bringing 
new lands under cu l t i va t ion there became increasingly 
l im i ted. I t i s probable that present-day pa t te rns of 
rapid ly r i s ing population and local needs for food 
production on depleted s o i l s, cha rac te r i s t ic of the 
Less Developed Countr ies, began a rapid acce lera t ion 
from the end of World War I onwards. 
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The timbe r  harvestin g an d marketin g whic h 
transforme d larg e part s o f  Nort h Americ a i n th e 
nineteent h centur y i s relativel y wel l  understood .  I t 
i s  exemplifie d b y th e forty-yea r  proces s o f 
commercia l  lumberin g o f  th e whit e pin e forest s o f 
norther n Michigan ,  base d o n th e technolog y an d 
economy o f  a n industria l  age.[2 ]  By contrast ,  i n 
othe r  region s th e eliminatio n o f  forest s cam e abou t 
les s becaus e o f  lumberin g fo r  profi t  tha n i t  di d 
becaus e o f  lan d clearanc e fo r  foo d an d othe r 
marketabl e products ,  a s i n th e small-farme r  worl d o f 
th e oak-hickor y forest s o f  souther n Michigan ,  Indian a 
and Ohio.[3 ]  On th e frontie r  o f  a  rapidl y expandin g 
agricultura l  economy ,  th e Ohi o farme r  cleare d th e 
lan d i n orde r  t o gro w firs t  subsistenc e crop s an d 
onl y late r  cas h crops .  Small-scal e sal e o f  log s an d 
roug h board s wa s usuall y incidenta l  t o hi s work . 
Timbe r  operation s o n th e northwes t  coas t  o f 
Nort h Americ a sa w simila r  economi c force s a t  work , 
but  i n Orego n an d Washington ,  timbe r  famin e wa s 
ultimatel y lai d t o res t  b y th e transformatio n fro m 
natura l  mixe d forest s t o monocroppin g o f  conifers.[4 ] 
Ther e agricultur e di d no t  becom e dominant :  neithe r 
aborigina l  no r  settle r  populatio n coul d compet e wit h 
a recoverin g timbe r  econom y i n a n ecologica l  settin g 
highl y favorabl e t o th e harves t  o f  fores t  resources . 
On a  ver y differen t  agricultura l  frontier , 
plantatio n croppin g an d it s relate d secondar y farmin g 
i n southeaster n Brazil ,  Europea n commodit y deman d o n 
sub-tropica l  vegetatio n produce d a  prolonge d assaul t 
on th e primar y rai n fores t  whic h ha d onc e covere d 
some 500,00 0 squar e kilometer s sout h o f  Amazonia.[5 ] 
By th e closin g decade s o f  th e eighteent h centur y 
large-scal e suga r  plantation s bega n t o encroac h 
inlan d o n th e forest .  Th e lan d cleare d fo r  plantin g 
can e wa s extende d a s woo d wa s harveste d t o mee t  th e 
annua l  fue l  need s o f  eac h processin g plant .  B y th e 
1830 s th e acceleratin g plantin g o f  coffe e tree s o n 
cleare d fores t  lan d bega n t o surpas s th e effect s o f 
suga r  plantin g i n southeaster n Brazil .  Fro m it s 
initia l  are a aroun d Ri o d e Janeir o coffe e plantin g 
travele d a s fa r  a s Sa o Paul o i n th e 1840s .  By th e 
1880s ,  afte r  th e abolitio n o f  slaver y an d th e 
introductio n o f  a n immigran t  Europea n labo r  force , 
th e growt h o f  coffe e intensified .  Becaus e o f  a 
pervasiv e belie f  tha t  coffe e gre w wel l  onl y i n virgi n 
soil ,  lan d clearin g fo r  coffe e wa s fa r  mor e extensiv e 
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and sustained than was probably necessary. Then, 
a f ter 1890 the ra i lways' l inking of the forested 
i n t e r i or of southeastern Brazil with the coast meant 
t hat coffee expansion continued un t il the 1930s. 
More and more land in swidden as well as in primary 
fo rest f e l l to the p l a n t e r 's land c lea re rs. 
Halfway around the globe the forces of the world 
system were powerful enough to impel mi l l ion s of 
paddy-r ice growing peasants in Southeast Asia into 
c lear ing v i rg i n land for in tensive cu l t i va t ion of 
r i c e for export. After 1850 an export r i ce economy 
emerged in the de l ta ic zones of the Irrawaddy River 
i n Burma, the Menam Chao Phraya River in Thailand, 
and the Mekong River in Vietnam. Between 1860 and 
1914 export r i ce soared from a regional average of 
700,000 tons per year to 4,200,000 tons per year. 
B r i t i sh conquests in Burma, French v i c to r i es in 
Indochina, and Br i t i sh diplomatic pressure on 
Thailand swept away ex is t ing cons t ra in ts on 
in te rna t ional trade imposed by the indigenous 
regimes. At the same time the world p r ice of r i ce 
re f lec ted the combined impact of a European 
consumption market and re-export market to the West 
Ind ies. Sugar p lanters depended upon a newly 
perfected method of parboi l ing, ge la t in iz ing and 
shipping r i ce to feed the ir indentured Indian and 
Chinese laborers. The colonial and Thai governors 
invested public monies in ra i lways, r i ver control 
p ro jec ts, por ts and f i scal incent ives for producers. 
Indian and Chinese middlemen provided cap i tal for 
peasants anxious to respond to these incent ives. 
The peasantry of upper Burma moved with speed 
and energy into the v i rg i n lands of the Lower Delta 
to c lear new r i ce lands at the expense of primary 
f o res t . [ 6] In sp i te of a long catalogue of pioneer 
hardships, including t i g e r s, malar ia, and swamps, the 
Burmese peasants created a new landscape in Lower 
Burma in a few short decades. Inland, the evergreen 
ra in fo res ts f e l l to the axes and flooding techniques 
of the Burmese pioneers. By 1914 even the mangrove 
swamps on the coasts had succumbed to the dr ive for 
new r i ce lands. 
The expansion of agr i cu l tu re in western India 
shows a s imi lar pat tern of peasant energy and cap i tal 
put in to land c lear ing . [7] Rising in te rna t ional raw 
cotton demand, colonial enabling measures, and 
construct ion of car tab le roads, ra i lways, and Bombay 
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port f a c i l i t i es had a massive ef fect upon the 
peasants of the Bombay h in ter land. The production of 
cot ton, the leading cash crop, rose far fas ter than 
the t o tal arable in t h is period. By 1920 one resu lt 
was the c lear ing of v i r t ua l ly a ll access ib le scrub, 
woodland and jungle from the waste lands, v i l l age 
woods and uncleared lands of the region. The dry 
deciduous monsoon forest survived only in iso la ted 
stands or in the government's Reserved Forests. 
These and other s tud ies give us ins igh ts into 
d i f f e rent stages of the ecological impact of Western 
colonial ism or neo-colonial ism. In Asia there was a 
fu l l spectrum of Western penetrat ion, from India, 
where Great Br i ta in developed the most complex of a ll 
co lon ial regimes, through crumbling imperial China, 
where the West came to control the coast but 
penetrated inland only se lec t i ve l y, to Japan, which 
res i s ted Western overtures almost en t i re ly un t il 1854 
and then successful ly contained those forces through 
the end of the century. China during the era of 
Western imperialism portrayed a landscape already 
severely degraded by previous centur ies' human 
pressures, despi te the fact that much of the Chinese 
landscape i s so rugged and inaccessib le to modern 
t ransport that i t presented formidable obstac les to 
any sort of ru ral development.[8] Western p o l i t i c al 
and economic forces remained primari ly c lustered on 
the coastal periphery un t il World War I I . I ron ica l ly 
the timber which b u i l t the Treaty Port system came 
la rge ly from the Paci f ic Northwest of North America, 
and when modern indus t r ial forces began exploi t ing 
the remaining Manchurian fo res ts , [9] i t was the 
Japanese economy a f ter the turn of the century which 
began bui ld ing the requ i s i te in f ras t ruc tu re. By 1914 
the signs were becoming c lear that the Paci f ic Basin 
would be one of the twentieth century 's basic 
economic and ecological un i t s. 
Even mountain per ipher ies came under colonial 
developmental pressures during the nineteenth 
century. In Ind ia 's western Himalayas, as in 
southwestern China and some other non-Western 
mountain regions before the present century, r e l a t i ve 
i n a c c e s s i b i l i ty to t ransport and in te rna t ional 
markets gave some protect ion to the mountains' forest 
cover. [10] The port ion of the Himalayas which came 
under Br i t i sh management was not pr imari ly exploited 
for export production of e i ther timber or a l t e rna t i ve 
cash crops, such as tea. Yet the inf luence of the 
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Br i t i sh imperial economic system was as powerful, 
even at one remove. In order to find proper timber 
to bui ld the railways necessary for mi l i ta ry control 
and long-distance shipment of north Ind ia 's gain, the 
B r i t i sh Raj i n i t i a t ed in the 1860s the colonial 
wor ld 's f i r s t and most sophist icated forestry 
serv ice, whose personnel l a t er rep l ica ted i t s work 
for many other colonies in Afric a and Asia. 
The mountains of the Himalayan system, l ik e 
temperate and alp ine mountains of Europe and North 
America, are para l le led for f r ag i l i t y only by the 
t rop ical rain fo res t, about which our understanding 
of the nineteenth century i s s t i l l fragmentary. The 
most common impression i s that the alarming deplet ion 
of the t rop ical fo res ts has accelerated massively in 
the past t h i r ty years or so. But most wr i te rs re fer 
pr imar i ly to commercial timber harvest ing, which was 
not the major source of forest c learance in the 
t rop ics un t il recent ly. Land clearance for export 
crops and the spread of sh i f t ing cu l t i va t ion were far 
more important. Under Spanish ru le in the 
nineteenth-century Phi l ipp ines there was an i n t r i c a te 
in te rp lay of grasslands and fo res ts in the 
i n tens i f i ca t i on of land pressures on Luzon,[11] but 
t h i s represented d i f ferent trends from the much less 
known story of one twent ieth-century c r i s is point, 
the Phi l ipp ines' southern island of Mindanao, which 
i s more t ru ly t r op i ca l. The Irrawaddy r i ver de l ta of 
Burma presents a c loser p a r a l l e l, in both commercial 
and b io t lc terms, to the other major r i ver de l t as of 
mainland Southeast Asia which were turning rapidly 
toward export production of r i ce as the century 
progressed. In the Dutch colonial adminis t rat ion of 
Indonesia, though formal forestry management began in 
1857 and th i r t y - s ix logging firms were harvest ing 
teak by 1880, timber work was minuscule in cont rast 
with vast p lantat ion cropping. The French colonial 
system' impact in Indochina was s imi la r. Massive new 
r i c e and rubber plant ing in the lower Mekong basin 
and central Vietnam contrasted with the almost t o tal 
absence of timber export or formal forestry 
management before 1914. 
Tropical timber exp lo i ta t ion and i t s c losely 
re la ted phenomenon, modern forestry management, 
penetrated very l i t t l e in to the ra in fo res ts of 
Afric a and Southeast Asia before World War I . One 
reason i s purely botan ica l. Mixed dipterocarp 
fo res ts are more diverse in the ir genet ic pa t te rn 
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than other types of fo res ts, making i t far more 
d i f f i c u l t for timber hunters to locate dense enough 
stands of commercially demanded hardwoods to make 
harvest ing feas ib le. Further, factors of p o l i t i c s, 
t ransport and even disease meant that the European 
empires' penetrat ion of the t rop ics was only 
t e n t a t i ve before 1920. The valuable fo res ts of Ghana 
remained under the control of local au tho r i t i es 
h o s t i le to Br i t i sh i n t e r e s t s. Railways there as in 
Nigeria began to r o l l only around 1900, a f ter lengthy 
p o l i t i c al maneuvers between Africans and Europeans. 
Furthermore, Europe's main source of timber remained 
as for centur ies the cooler forests of the Bal t ic 
region. Special ized demand for t rop ical hardwoods 
for f ine cabinetmaking was too l imited to make major 
inroads on African fores ts before 1920. Reflecting 
and shaping these t rends, professional forestry in 
Br i t i sh Afric a began as a t ransplant from Br i t i sh 
India around the turn of the century, as did many of 
the most important timber t rees: teak, s issoo and 
o thers. 
In French Afric a extensive t rop ical fo res ts were 
found in the Ivory Coast, which became a French 
colony before the nineteenth century closed. Pr ivate 
concessionai res began arr iv ing in these fores ts in 
the mid-1880s, but they faced severe problems of 
communications and ava i lab le labor. Formal forest 
management there was i n i t i a t ed only in 1912; a French 
co lon ial fo rest serv ice was begun eleven years l a t e r. 
The great ra in forest of cent ral Africa, in the 
Congo r i ver basin, came under Belgian control in the 
1880s. The f i r s t sawmill appeared there in the early 
1890s, but before the 1920s the Belgians' primary 
i n t e r e st in the forest was to t est p o s s i b i l i t i es for 
rubber production, which developed ha l t ing ly. Limba, 
the most valuable Congolese hardwood, was f i r s t 
harvested there only in 1920. Formal forestry 
management appeared only when the Forest Service was 
es tab l ished there in 1936. 
A fu l l er ana lys is of these twent ieth-century 
t rop i cal trends was on the agenda of a pa ra l l el 
conference e n t i t l e d, "The World Economy and World 
Forests in the Twentieth Century," held at Duke 
Universi ty in Apri l 1983. 
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THE IMMUNOLOGICAL STATUS OF TH E AMERICAN INDIA N I N 
1492 AND THEREAFTER:  ABSTRACT 
Calvi n Marti n 
Rutger s Universit y 
Serologica l  studie s sugges t  tha t  America n 
Indian s ar e indee d mor e susceptibl e t o certai n 
pathologica l  condition s tha n are ,  say ,  Caucasians . 
Furthermore ,  i t  woul d appea r  tha t  thei r  geneti c 
apparatu s controllin g immun e responsivenes s may hav e 
been an d may continu e t o b e somewha t  differen t  fro m 
tha t  o f  whites .  Generation s o f  interbreedin g woul d 
ten d t o eras e suc h differences ,  t o b e sure .  I t  i s 
conceivabl e tha t  initia l  an d eve n secondar y exposur e 
t o European-importe d pathogen s wer e s o destructiv e 
becaus e thi s distinctiv e immun e respons e genotype , 
havin g develope d i n isolatio n fo r  millennia ,  may hav e 
been incapabl e o f  furnishin g a n adequat e response , 
thoug h i t  mus t  b e emphasize d tha t  thi s i s onl y 
speculative .  Th e devastatio n o f  Europea n diseas e may 
be bette r  correlate d wit h it s dosag e couple d wit h 
what  wa s oftentime s a n inadequat e diet .  A  hig h 
dosag e and/o r  inadequat e die t  woul d hav e rendere d th e 
T-cel l  ar m o f  th e immun e syste m an d th e 
reticuloendothelia l  syste m largel y inoperative , 
resultin g i n a  feebl e primar y respons e an d precludin g 
immunization .  Unde r  suc h inauspiciou s circumstance s 
th e bod y responde d t o microbia l  insul t  b y elaboratin g 
immune interfero n (i n th e cas e o f  vira l  infection) , 
by activatin g wha t  i s calle d th e properdi n pathway , 
and b y pittin g it s limite d phagocyti c resources ,  tha t 
is ,  macrophages ,  agains t  th e offendin g antigens . 
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THE IMPAC T OF WESTERN EXPANSION O N WORLD ECOSYSTEMS: 
COMMENT 
Thomas R .  Co x 
San Dieg o Stat e Universit y 
Pullin g togethe r  thre e suc h divers e article s i n 
a singl e commentar y i s a  challenging ,  bu t  no t 
impossibl e task .  No t  onl y d o al l  thre e dea l  directl y 
wit h th e subjec t  indicate d i n th e sessio n 
tit le—somethin g no t  alway s tru e o f  paper s delivere d 
at  gathering s suc h a s th is—bu t  als o the y al l  share , 
i t  seem s t o me ,  a  common weakness .  I  woul d lik e t o 
comment  briefl y o n eac h an d the n com e bac k t o th e 
questio n o f  wha t  the y share . 
Professo r  Martin' s materia l  o n th e mechanic s o f 
immunolog y i s fres h fo r  mos t  non-scientists ,  bu t  th e 
disastrou s impac t  o f  diseas e o n th e indigenou s 
population s o f  th e Ne w Worl d ha s lon g bee n familiar . 
Indeed ,  th e effect s o f  Europea n disease s wer e mor e 
tha n physical .  A s Richar d Whit e an d other s hav e 
demonstrated ,  epidemic s sometime s lef t  group s s o 
disrupte d an d disspirite d tha t  the y los t  thei r 
capacit y t o reboun d eve n afte r  th e epidemic s 
themselve s ha d passed .  Dougla s Oliver ,  Richar d 
Suggs ,  an d other s hav e show n a  simila r  patter n i n 
variou s Pacifi c  Islands ,  mos t  notabl y th e Marquesa s 
group .  Thes e social-psychologica l  effect s nee d t o b e 
considere d alon g wit h th e physica l  i f  w e ar e t o 
understan d th e ful l  impac t  o f  Europea n disease s o n 
th e people s o f  newly-reache d lands . 
At  th e sam e time ,  on e mus t  b e cautiou s no t  t o 
attribut e mor e t o diseas e tha n i s it s due .  Th e 
populatio n stud y grou p a t  Cambridg e University ,  an d 
my lat e colleagu e Andre w B .  Appleby ,  hav e don e 
excitin g wor k i n recen t  year s o n th e effect s o f 
diseas e an d malnutritio n i n Englan d i n earl y moder n 
times .  The y hav e foun d tha t  prio r  t o th e eighteent h 
century ,  death s tha t  wer e attribute d t o diseas e wer e 
ofte n i n fac t  cause d b y starvatio n an d tha t  chroni c 
malnutritio n pave d th e wa y fo r  th e devastatin g 
epidemic s tha t  bega n i n th e fourteent h century .  A s 
transportatio n improved ,  allowin g foo d t o ge t  fro m 
one are a t o another ,  th e death s declined .  Professo r 
Marti n allude s t o th e inadequacie s o f  som e India n 
diets ,  inadequacie s tha t  lef t  Indian s eve n les s abl e 
t o resis t  o r  recove r  fro m diseas e tha n woul d 
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otherwis e hav e bee n th e case ,  bu t  i n vie w o f  th e 
intriguin g result s fro m recen t  studie s o n Europe ,  I 
woul d thin k tha t  die t  wa s rathe r  mor e importan t  tha n 
Professo r  Martin' s pape r  seem s t o imply . 
Immunologica l  difference s ca n hel p u s t o understan d 
th e tragi c impac t  o f  th e comin g o f  European s o n Ne w 
Worl d peoples ,  bu t  unles s w e conside r  othe r  factor s 
as wel l  w e ar e goin g t o b e lef t  wit h th e inexplicabl e 
anomal y o f  th e presenc e an d the n declin e o f 
disastrou s epidemic s i n Europ e jus t  a  bi t  earlier . 
And,  o f  course ,  plague—whic h may hav e kille d a s muc h 
as hal f  o f  th e populatio n o f  wester n Europ e i n earl y 
moder n times—i s no w endemi c amon g rodent s her e i n 
California ,  ye t  fe w case s occu r  amon g humans ,  eithe r 
India n o r  white .  Clearly ,  mor e tha n immunologica l 
difference s betwee n th e race s ar e involved . 
Turnin g t o th e presentatio n o f  Joh n Richard s an d 
Richar d Tucker ,  I  mus t  confes s t o feelin g slightl y 
incestuous .  I  wa s a  participan t  i n th e conferenc e a t 
Oaklan d Universit y tha t  the y summariz e an d a t  th e 
Worl d Fores t  Congres s i n Kyot o wher e Professo r 
Tucker' s pla n fo r  th e stud y o f  th e histor y o f 
tropica l  forest s an d deforestatio n wa s approved . 
Under  th e circumstances ,  I  inten d t o suppl y no t  s o 
much a  critiqu e o f  thei r  presentatio n a s a  glos s o n 
it . 
Implici t  i n muc h o f  wha t  wa s sai d a t  th e Oaklan d 
conferenc e wer e th e idea s o f  Immanue l 
Wallerstein—althoug h I  d o no t  believ e h e wa s eve r 
mentione d b y nam e durin g th e proceedings ,  jus t  a s h e 
was no t  i n th e pape r  tha t  w e hav e hear d here .  T o b e 
sure ,  th e focu s o n th e conferenc e wa s o n a  late r 
perio d tha n tha t  emphasize d b y Wallerstein ,  bu t  hi s 
idea s wer e centra l  nonetheless . 
The conferenc e include d participant s fro m a  wid e 
rang e o f  backgrounds ,  interests ,  an d fields—bu t  n o 
economist s o r  geographer s wh o specializ e i n commodit y 
flo w o r  relate d matters .  I n ligh t  o f  th e centralit y 
of  trad e an d economi c developmen t  i n muc h o f  wha t  wa s 
discussed ,  thes e wer e unfortunat e omissions .  I n 
particular ,  th e idea s o f  Douglas s C .  Nort h an d othe r 
exponent s o f  th e export-bas e theor y o f  economi c 
developmen t  coul d hav e bee n a s usefu l  t o th e 
conferenc e a s thos e o f  Wallerstein ,  bu t  the y intrude d 
onl y rarel y an d i n mino r  ways . 
Professor s Richard s an d Tucke r  admittedl y d o no t 
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touc h upo n al l  tha t  wa s sai d an d presente d a t  th e 
Oaklan d conference .  B y leavin g ou t  wha t  the y do ,  I 
fea r  the y hav e create d th e impressio n tha t  ther e wa s 
greate r  uniformit y o f  thrus t  an d finding s tha n wa s i n 
fac t  th e case .  A s the y note ,  th e deforestatio n o f 
Chin a wa s largel y a  resul t  o f  domesti c force s 
predatin g th e nineteenth-centur y integratio n o f  a 
worl d economy ,  bu t  the y fai l  t o not e tha t 
development s i n Japan ,  wher e plantatio n forestr y 
emerge d durin g th e Tokugaw a period ,  wer e als o th e 
resul t  o f  indigenous ,  rathe r  tha n internationa l 
factors .  Similarly ,  althoug h development s i n Franc e 
and German y wer e a  produc t  i n larg e par t  o f 
industrialization ,  th e industrializatio n tha t  wa s 
primaril y operativ e wa s interna l  t o th e tw o nations . 
Whil e on e may mak e a  cas e fo r  th e colonia l  statu s o f 
th e America n Fa r  West—an d variou s scholar s 
have—describin g Burgund y o r  th e foreste d area s o f 
Germany a s colonia l  region s distort s mor e tha n i t 
enlightens .  Indeed ,  th e shapin g processe s tha t 
Tucke r  an d Richard s describ e seem ,  sav e i n th e cas e 
of  th e Himalayas ,  t o b e fa r  mor e descriptiv e o f  an d 
appropriat e t o tropica l  tha n temperat e zon e forests . 
A variet y o f  unexpecte d insight s emerge d fro m 
th e collectiv e effort s o f  thos e a t  th e Oaklan d 
conference .  Th e difficultie s o f  transferrin g 
forestr y technique s appropriat e i n temperate-zon e 
forest s t o tropica l  forest s wer e largel y unforesee n 
durin g th e nineteent h century ;  onl y slowl y an d 
haltingl y di d knowledg e o f  tropica l  forestr y emerg e 
t o furnis h mean s o f  copin g wit h th e problem s spawne d 
by th e expansio n o f  timbe r  clearin g an d harvestin g 
int o tropica l  areas .  Also ,  whil e i t  appear s a t  firs t 
glanc e tha t  muc h o f  th e earl y fores t  cuttin g i n ne w 
area s wa s decidedl y wasteful ,  i n fac t  a  kin d o f 
conservatio n wa s involved :  thos e a t  wor k save d 
insofa r  a s the y coul d tha t  whic h wa s i n shor t  supply , 
substitutin g tha t  whic h wa s i n excess .  I n practice , 
thi s usuall y mean t  tha t  the y strov e t o conserv e labo r 
and capita l  b y usin g woo d lavishly .  T o thos e livin g 
i n a n ag e o f  limite d resources ,  th e approac h seem s 
wrong—but  onl y whe n w e loo k a t  i t  throug h presentis t 
glasses .  Th e Asia n Developmen t  Bank ,  viewin g fro m a 
perspectiv e differen t  fro m tha t  o f  mos t  o f  u s 
gathere d here ,  recentl y decide d tha t  sustained-yiel d 
forestr y i s a n approac h appropriat e fo r  develope d bu t 
not  fo r  developin g nations .  Suc h ideas ,  whic h 
emerge d i n embryoni c for m a t  th e conference ,  nee d 
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furthe r  probing .  A  thir d thin g tha t  I ,  a t  least ,  ha d 
not  anticipate d prio r  t o th e gatherin g a t  Oaklan d 
Universit y wa s th e exten t  t o whic h anthropologica l 
consideration s entere d int o ou r  discussions .  I n 
Nort h America ,  wher e mos t  o f  my ow n prio r  wor k ha d 
been centered ,  fores t  area s ha d bee n largel y 
depopulate d b y diseas e an d othe r  mean s befor e 
lumberin g o r  clearin g commenced ,  bu t  i n many anothe r 
locatio n indigenou s people s remaine d i n th e forest s 
and adde d complicatin g factor s tha t  frequentl y shape d 
th e cours e o f  event s an d pattern s o f  fores t 
utilization .  Clashe s betwee n people s a s wel l  a s 
betwee n man an d th e environmen t  ar e a  par t  o f  th e 
stor y o f  expandin g fores t  clearin g an d harves t  durin g 
th e nineteent h century . 
Two additiona l  comment s shoul d b e mad e abou t  th e 
Tucker-Richard s presentation .  First ,  mos t  o f  th e 
paper s presente d a t  Oakland ,  includin g my own ,  woul d 
hav e bee n strengthene d b y bein g mad e mor e analytica l 
whil e reducin g narrative .  A s wor k proceed s an d idea s 
crystallize ,  muc h tha t  wa s implici t  i n th e paper s a t 
Oaklan d shoul d becom e explicit--a t  least ,  I  hop e tha t 
prove s t o b e th e case .  Th e wor k o f  th e ne w IUFR O 
grou p o n tropica l  forestry ,  whic h Professo r  Tucke r 
heads ,  an d th e projecte d conferenc e a t  Duk e 
Universit y shoul d hel p t o brin g thi s t o pass . 
Second ,  no t  al l  containe d i n th e pape r  w e hav e jus t 
hear d wa s a  par t  o f  th e Oaklan d proceedings .  Today' s 
discussion s o f  tropica l  forest s i n Nigeria ,  Frenc h 
West  Africa ,  an d th e Belgia n Congo ,  whil e consisten t 
wit h wha t  wa s sai d a t  Oakland ,  wer e a  par t  o f  i t  onl y 
by inferenc e or i n passing . 
Our  fina l  article ,  tha t  o f  Alfre d W.  Crosby , 
present s a n intriguing ,  bu t  I  fea r  badl y flawed , 
hypothesis .  Hi s thesi s i s tha t  colonizer s fro m 
Britain ,  comin g fro m th e larger ,  mor e comple x 
Eurasian-Africa n lan d mas s t o isolated ,  smalle r  ones , 
brough t  wit h the m a  comple x o f  biologica l  organism s 
tha t  overwhelme d th e simpler ,  les s resistan t  form s o f 
th e ne w worlds .  Onc e Ol d Worl d organism s ha d arrive d 
i n sufficien t  number s i n wha t  h e label s th e 
Neo-Britains ,  th e proces s o f  displacemen t  becam e 
virtuall y inevitable .  T o tha t  centra l  ide a I  hav e 
tw o objections-by-example . 
First ,  jus t  t o th e nort h o f  th e Neo-Britai n tha t 
we no w cal l  th e Unite d State s was ,  i n colonia l  times , 
a Neo-France ,  an d jus t  t o th e sout h a  Neo-Spain . 
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Althoug h al l  thre e wer e establishe d a t  roughl y th e 
same time ,  an d althoug h bot h o f  th e other s wer e th e 
recipien t  o f  comple x an d sizabl e package s o f 
transplante d Ol d Worl d organisms ,  neithe r  ha d th e 
environmenta l  impac t  i n th e Ne w Worl d tha t  Britis h 
settlement s did .  Clearly ,  mor e tha n biologica l 
competition-replacemen t  wa s a t  work .  Settler s 
brough t  wit h the m no t  jus t  biologica l  bu t  als o 
cultura l  baggage .  Th e culture s differe d markedl y 
fro m nationa l  grou p t o nationa l  group ,  bu t  th e 
biologica l  materia l  transplante d wa s essentiall y  th e 
same.  Thus ,  i t  seem s t o me tha t  i t  i s  t o th e 
cultural ,  no t  th e biological ,  tha t  w e mus t  tur n i f  w e 
ar e t o explai n th e vastl y differen t  environmenta l 
impact s o f  th e French ,  British ,  an d Spanis h o n thei r 
respectiv e colonia l  areas . 
Second ,  ther e wa s als o a n earlie r  Europea n 
settlemen t  i n th e Ne w World ,  bu t  on e whic h ha d littl e 
effect .  I  refe r  t o tha t  o f  th e Vikings .  Professo r 
Crosb y may hav e intende d t o dispos e o f  th e Norseme n 
vi a hi s provis o tha t  th e processe s o f  replacemen t 
begi n onc e th e invader s arriv e "i n sufficien t 
numbers "  t o overwhel m nativ e forms .  I  a m no t  sur e 
tha t  suc h a  qualificatio n i s defensible ,  bu t  eve n i f 
i t  wer e th e Vikin g settlement s deserv e furthe r 
attention .  Examinin g th e stor y o f  th e abandonmen t  o f 
thei r  settlements ,  i t  seem s clea r  tha t  a  majo r  facto r 
was no t  biological ,  bu t  technological .  Unlik e late r 
invader s fro m Europe ,  th e Viking s ha d n o weaponr y s o 
markedl y superio r  t o tha t  o f  indigenou s people s a s t o 
assur e th e surviva l  an d expansio n o f  thei r  toehold s 
on th e wester n sid e o f  th e Atlantic .  Lackin g suc h 
superiority ,  the y faile d t o persever e an d conquer . 
Take n together ,  th e abov e point s sugges t  tha t 
not  jus t  biologica l  bu t  als o cultura l  an d 
technologica l  factor s wer e involve d i n th e triump h o f 
Ol d Worl d form s ove r  thos e nativ e t o th e area s bein g 
colonized .  Bu t  tha t  i s  no t  my onl y objectio n t o 
Professo r  Crosby' s paper .  H e begin s wit h a 
discussio n o f  Socia l  Darwinis m an d th e "racism "  o f 
Joh n Fiske ;  thi s h e use s a s a  springboar d int o a 
discussio n o f  competitio n betwee n Ol d Worl d form s an d 
thos e o f  th e land s bein g colonized .  I t  i s  a  usefu l 
poin t  o f  departure ,  bu t  on e tha t  overlook s an d 
distort s muc h i n th e racia l  thinkin g o f  th e lat e 
nineteent h century .  Racia l  terminolog y wa s use d 
loosel y b y al l  sort s o f  people—Fisk e included .  Bu t 
not  al l  wh o spok e an d wrot e thu s reall y accepte d 
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racia l  analyse s o f  huma n competition .  Indeed ,  th e 
centra l  intellectua l  debat e o f  th e perio d wa s th e 
heredity-environment ,  o r  nature-nurture ,  controversy . 
Althoug h Theodor e Roosevel t  use d racia l  terminolog y 
as readil y a s Fiske ,  h e i n fac t  represente d a  ver y 
differen t  viewpoint .  A s correspondenc e betwee n 
Roosevel t  an d Madiso n Gran t  an d th e former' s Winnin g 
of  th e West  (wit h it s stron g echoe s o f  Frederic k 
SlTckso n Turner )  clearl y demonstrate ,  Roosevel t  side d 
wit h nurtur e ove r  natur e a s th e basi c forc e shapin g 
Americans .  Pu t  anothe r  way ,  hi s thinkin g wa s 
environmental ,  no t  racis t  (o r  hereditarian ,  i f  yo u 
prefer) . 
The inadequacie s o f  Professo r  Crosby' s treatmen t 
of  Fisk e an d o f  lat e nineteent h centur y racia l  an d 
Socia l  Darwinis t  thinkin g d o no t  imping e upo n hi s 
centra l  thesis .  However ,  sinc e h e use s Fiske' s 
thinkin g a s a  springboar d int o hi s large r  topic , 
weaknesse s ther e serv e t o undermin e th e 
persuasivenes s o f  th e whole . 
Now,  le t  u s retur n t o th e questio n o f  th e basi c 
shortcomin g tha t  I  believ e th e thre e presentation s 
share ,  a  questio n tha t  I  introduce d a t  th e beginnin g 
but  lef t  hanging .  A s I  hav e alread y indicated ,  I 
thin k tha t  bot h th e Marti n an d Crosb y article s ar e 
to o narrowl y biological ;  b y omittin g o r  truncatin g 
consideratio n o f  cultura l  factors ,  the y hav e give n u s 
a distorte d pictur e o f  th e cours e o f  event s an d th e 
factor s involve d i n shapin g them .  Th e 
Richards-Tucke r  articl e als o suffer s fro m a  failur e 
t o giv e adequat e consideratio n t o cultura l  factors , 
althoug h wha t  replace s the m i n thei r  analysi s i s 
largel y economi c rathe r  tha n biological .  I n thei r 
case ,  a t  least ,  thi s wa s readil y avoidable .  Althoug h 
thei r  summar y touche s o n th e pape r  o f  Denni s Rot h o n 
th e Philippines ,  the y fai l  t o mentio n wha t  t o my min d 
i s th e mos t  importan t  insigh t  t o b e gaine d fro m it . 
By implication ,  a t  least ,  Roth' s pape r  showe d th e 
importanc e o f  cultura l  baggag e i n shapin g activitie s 
of  th e Spanis h i n th e Philippines ;  thei r 
agrarian/pastora l  value s apparentl y le d the m t o 
virtuall y ignore ,  whe n the y  were no t  simpl y removing , 
th e forest .  Georg e Perkin s Marsh' s comment s abou t 
th e proverbia l  Spanis h hatre d o f  tree s echoe d i n wha t 
Rot h wrote .  An d wha t  h e reporte d fo r  th e Philippine s 
closel y parallele d wha t  I  foun d durin g my ow n 
researc h o n th e Hispani c perio d i n California ,  wher e 
seriou s tappin g o f  th e forest s ha d t o awai t  th e 
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comin g o f  Anglos .  I n bot h places ,  Spanis h cultura l 
value s le d thes e European s t o respon d t o th e forest s 
i n th e sam e ways—ways markedl y differen t  fro m thos e 
i n Englis h settlers .  I n spit e o f  discussio n o f  thi s 
at  Oakland ,  i f  on e wer e t o rel y solel y o n th e 
Richards-Tucke r  article ,  on e woul d b e lef t  wit h th e 
impressio n tha t  expandin g worl d trade ,  plantatio n 
agriculture ,  an d metropolita n powe r  wer e almos t 
solel y responsibl e fo r  wha t  happene d t o th e world' s 
forest s i n th e nineteent h century . 
Biologist s an d economists ,  a s surel y a s an y on e 
else ,  nee d t o includ e socia l  an d cultura l  factor s i n 
thei r  analyse s o f  environmenta l  us e an d misuse . 
Insofa r  a s the y d o not ,  thei r  influenc e an d 
effectivenes s ar e reduced .  An d insofa r  a s th e thre e 
article s befor e u s hav e faile d i n thi s regard ,  the y 
to o fal l  shor t  o f  wha t  the y migh t  hav e been .  Eac h i s 
interestin g an d useful ,  bu t  non e i s a s satisfyin g a s 
I  ha d hope d i t  woul d be .  Tha t  shoul d com e a s n o 
surprise ;  th e perfec t  articl e ha s ye t  t o b e writte n 
i n this ,  a s i n mos t  othe r  fields . 
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"THE COYOTE ITSELF" :  ECOLOGISTS AND TH E VALUE OF 
PREDATORS,  1900-197 2 
Thomas R .  Du n la p 
Virgini a Polytechni c Institut e an d Stat e Universit y 
The las t  sixt y year s hav e see n grea t  change s i n 
th e wa y i n whic h American s hav e looke d a t  nature ,  an d 
i n fe w place s hav e th e change s bee n s o strikin g a s i n 
regar d t o predator y animals .  A s lat e a s th e 1920 s 
eve n arden t  defender s o f  wildlif e mad e a n exceptio n 
fo r  th e "bloodthirsty "  creature s whic h kille d othe r 
animals .  Warden s a t  bir d sanctuarie s sho t  hawk s an d 
owls ,  an d prominen t  figure s i n th e figh t  fo r  wildlif e 
encourage d th e killin g o f  predators .  N o on e quit e 
advocate d extermination ,  bu t  ther e wa s littl e attemp t 
t o sav e predators ,  even ,  o r  perhap s especially ,  th e 
larg e mammalia n ones .  Toda y organization s rangin g 
fro m th e Nationa l  Wildlif e Federatio n t o loca l  group s 
suc h a s th e Minnesota-base d HOWL (Hel p Ou r  Wolve s 
Live )  campaig n fo r  th e reintroductio n o f  eve n tha t 
arch-predator .  Bountie s hav e largel y vanished , 
indiscriminat e shootin g i s discouraged ,  an d th e 
federa l  governmen t  ha s stopped ,  sinc e 1972 ,  wholesal e 
poisonin g o f  coyotes .  Predator s ar e no w widel y 
accepte d a s beautifu l  an d interestin g creatures , 
essentia l  part s o f  th e schem e o f  nature ,  t o b e 
treate d a s othe r  animals.[1 ] 
A major ,  bu t  neglected ,  elemen t  i n thi s shif t  o f 
attitude s an d polic y i s science .  Sinc e 1885 ,  whe n 
th e USDA' s then-ne w Offic e o f  Economi c Ornitholog y 
and Mammalogy bega n t o tes t  poison s fo r  rodent s an d 
carnivores ,  scienc e ha s serve d a s a t  leas t  th e 
theoretica l  underpinnin g o f  predato r  control ,  an d 
bot h defender s an d opponent s o f  poisonin g predator s 
had appeale d t o scientifi c  studie s t o justif y thei r 
stand .  Eve n group s intereste d i n th e human e 
treatmen t  o f  animal s hav e foun d i t  necessar y t o mov e 
t o thi s groun d t o launc h thei r  attack s o n th e 
system.f2 ] 
Scienc e ha s als o playe d a n importan t  rol e i n 
shapin g ou r  perception s o f  wildlif e an d ou r  attitude s 
towar d animals .  Mos t  o f  us ,  eve n i f  strongl y 
intereste d i n wildlife ,  hav e ha d littl e contac t  wit h 
larg e predators ,  an d fe w coul d spea k fro m experienc e 
abou t  th e effect s o f  thes e animal s o n wil d 
594 
population s o f  pre y o r  domesti c stock .  Ou r  mai n 
sourc e o f  informatio n i s print ,  an d anima l  storie s 
and non-fictio n article s hav e reste d upo n scienc e 
sinc e th e lat e nineteent h century .  Th e work s o f 
Ernes t  Thompso n Seto n an d Charle s G.  D .  Roberts , 
whic h enjoye d phenomena l  popularit y i n th e earl y par t 
of  th e century ,  wer e grounde d i n natura l  histor y an d 
anima l  psychology ;  indeed ,  bot h author s sa w thi s 
dedicatio n t o scienc e a s th e distinguishin g mar k o f 
thei r  fiction .  Th e traditio n o f  "scientific "  natur e 
writin g continued ,  an d scientist s a s wel l  a s popula r 
writer s sough t  t o brin g th e lates t  scientifi c  view s 
on wildlif e t o th e public.[3 ]  Whil e thes e view s di d 
not  necessaril y  caus e dramati c chang e i n th e mind s o f 
th e public ,  the y di d buttres s idea s alread y arrive d 
at  i n othe r  ways ,  an d becaus e o f  th e prestig e o f 
science ,  shak e th e confidenc e o f  peopl e o n th e othe r 
side . 
I n studyin g changin g idea s abou t  predator s th e 
plac e t o begi n i s th e earl y par t  o f  th e twentiet h 
century ,  whe n th e governmen t  firs t  undertoo k majo r 
responsibilitie s fo r  managin g wildlife ,  scientist s 
bega n t o criticiz e policy ,  an d th e firs t  publi c 
debat e ove r  predato r  contro l  too k place .  Then ,  i n 
th e 1930s ,  fiel d studie s o f  predator s an d thei r  pre y 
made majo r  change s i n ou r  knowledg e o f  predatio n an d 
it s plac e i n th e "econom y o f  nature. "  Finally , 
publi c attitude s bega n t o chang e i n th e pos t  Worl d 
War  I I  period ,  leadin g t o a  majo r  polic y debat e i n 
th e 1960 s an d dramati c change s i n polic y i n th e earl y 
1970s .  I  woul d lik e t o than k Dr .  Davi d Wake , 
Directo r  o f  th e Museu m o f  Vertebrat e Zoology , 
Berkeley ,  California ,  an d th e Museu m Staff ,  Ms .  Rene e 
Jaussau d o f  th e Nationa l  Archive s an d Record s 
Service ,  an d th e staf f  o f  th e Conservatio n Center , 
Denver  Publi c Librar y fo r  thei r  assistance .  Fo r 
financia l  suppor t  I  woul d lik e t o than k th e Histor y 
Departmen t  an d th e Colleg e o f  Art s an d Science s a t 
Virgini a Tech . 
BEGINNINGS OF CHANGE,  1900-193 0 
Killin g predator s ha s bee n common practic e i n 
Americ a sinc e th e firs t  settler s arrived ,  ful l  o f 
idea s abou t  th e danger s o f  th e dar k forests ; 
Massachusett s Ba y an d Virgini a place d bountie s o n 
wolve s i n th e 1630s .  Late r  colonie s followe d sui t 
and th e bount y syste m fo r  "vermin "  wa s a n almos t 
universa l  featur e o f  stat e statut e book s an d a  majo r 
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too l  o f  "gam e management "  an d stoc k protectio n wel l 
int o th e twentiet h century.[4 ]  Th e federa l 
governmen t  di d no t  becom e directl y involve d i n thes e 
effort s unti l  1905 ,  whe n th e Fores t  Servic e hire d 
trapper s t o reduc e predato r  population s o n nationa l 
fores t  grazin g lands .  I n 1915 ,  i n respons e t o th e 
complaint s o f  Wester n stockraisers ,  largel y 
woolgrowers ,  Congres s appropriate d mone y fo r  predato r 
contro l  i n tha t  are a an d directe d th e Burea u o f 
Biologica l  Surve y (i t  ha d abandone d th e name Offic e 
of  Economi c Ornitholog y an d Mammalogy i n 1896 )  t o 
undertak e th e work ,  includin g th e Fores t  Service' s 
responsibilitie s i n tha t  area.[5 ] 
The ne w progra m quickl y develope d int o a 
semi-independen t  exterminatio n compan y fo r  Wester n 
ranchers .  I n 191 8 th e Surve y bega n a  syste m o f 
cooperativ e funding .  Rancher s i n a  stat e o r  county , 
or  a  livestoc k association ,  coul d reques t  federa l 
hel p i n curbin g predator s i n thei r  area .  I f  th e 
Surve y decide d tha t  the y neede d ai d i t  woul d provid e 
a hunte r  an d hi s equipment .  Th e cooperator s (a s the y 
wer e called )  woul d pa y mos t  o f  th e cos t  o f  th e 
operation ,  usuall y throug h a  ta x o n livestoc k i n th e 
area .  By th e mld-1920 s thi s outsid e fundin g 
accounte d fo r  abou t  a  quarte r  o f  th e Survey' s budget . 
Thei r  direc t  contributions ,  an d th e presenc e o f 
Wester n Congressme n o n Congressiona l  appropriation s 
committee s mad e th e Surve y responsiv e t o th e 
interest s o f  th e rancher s an d largel y independen t  o f 
it s  nomina l  superior s i n th e Departmen t  o f 
Agriculture.[6 ]  B y th e tim e th e progra m wa s 
transferre d t o th e Departmen t  o f  th e Interio r  i n 193 9 
as par t  o f  th e ne w Fis h an d Wildlif e Service ,  th e 
patter n wa s to o wel l  se t  t o b e easil y disrupted ,  an d 
th e predato r  contro l  offic e remaine d largel y 
autonomous . 
Thi s situatio n arouse d littl e publi c interes t 
and n o immediat e protest ,  fo r  n o on e champione d 
predator s o r  eve n though t  the m particularl y 
desirable .  Eve n thos e mos t  intereste d i n wildlif e 
had fe w goo d word s fo r  predators .  Fo r  example , 
Ernes t  Thompso n Seton ,  a  stron g advocat e fo r  animal s 
and a n outstandin g natur e writer ,  portraye d wolve s a s 
ravenous ,  dangerou s creatures .  I n "Bingo—th e Stor y 
of  a  Dog "  hi s faithfu l  houn d appear s t o sav e hi m 
when,  trappe d himself ,  h e i s abou t  t o b e eate n b y 
"th e fo e tha t  I  mos t  despised. "  Eve n i n "Lobo ,  Kin g 
of  th e Currumpaw, "  i n whic h th e wol f  i s  a  sympatheti c 
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figure ,  h e i s stil l  a n "outla w king ,  th e her o o f  a 
thousan d lawles s raids, "  an d hi s death ,  thoug h 
regrettable ,  i s  inevitabl e an d necessary.[7 ]  Willia m 
Hornaday ,  a  leade r  i n th e figh t  t o protec t  an d 
preserv e wil d species ,  ha d littl e charit y fo r  th e 
predators .  Peregrin e falcons ,  h e declared ,  looke d 
bes t  "i n collections, "  th e Grea t  Horne d Owl  wa s a n 
"aeria l  robbe r  an d murderer, "  an d th e wol f  a  "maste r 
of  cunnin g an d th e acm e o f  cruelty"—a s wel l  a s bein g 
a coward .  Cooper' s an d Sharp-shinne d hawk s shoul d b e 
sho t  o n sight.[8 ]  Biologist s an d wildlif e manager s 
share d man y o f  thes e attitudes .  Ther e wer e fe w wh o 
objecte d t o characterization s (i n th e Journa l  o f 
Mammalogy)  o f  predator s a s "criminals "  an d 
"murderers, "  an d whe n Ald o Leopol d wa s calling ,  i n 
th e earl y 1920s ,  fo r  th e tota l  eliminatio n o f  larg e 
predator s fro m Ne w Mexico ,  h e foun d muc h suppor t  an d 
no opposition.f9 ] 
Thes e common idea s reste d o n a  simpl e pictur e o f 
predator s an d o f  predation .  Carnivore s wer e 
ferocious ,  aggressiv e creature s motivate d entirel y b y 
bloo d lust .  Wolve s kille d cattl e an d shee p a s 
weasel s kille d chickens ,  fo r  th e fu n o f  it . 
Predatio n wa s a  constan t  drai n o n a  pre y population , 
whic h survive d b y breedin g faste r  tha n i t  wa s eaten . 
Therefore ,  t o protec t  domesti c stock ,  gam e an d 
beautifu l  an d harmles s wildlife ,  predator s ha d t o b e 
eliminated .  They ,  particularl y th e large r  ones , 
woul d surviv e onl y i n area s se t  asid e fo r  them.[10 ] 
Thes e assumptions ,  an d th e limit s o f  Americans ' 
sympath y wit h predator s i n thi s period ,  ar e eviden t 
i n th e debate ,  betwee n 192 4 an d 1931 ,  ove r  predato r 
poisoning .  Th e Surve y ha d begu n wit h traps ,  guns , 
poison ,  an d dogs ,  bu t  ha d increasingl y com e t o rel y 
on poiso n bait .  Hunter s sprea d smal l  chunk s o f  fa t 
and lef t  "bai t  stations "  ( a quarte r  o r  hal f  a  horse , 
stake d dow n an d lef t  i n a n isolate d are a fo r  th e 
winter) .  I n th e earl y 1920 s a  smal l  grou p o f 
biologists ,  largel y Westerners ,  bega n t o objec t  t o 
thi s practice .  The y ha d bee n i n th e field ,  ha d see n 
th e result s o f  th e program ,  an d wer e alarme d a t  th e 
effect s o f  th e poiso n o n non-targe t  wildlife.[11 ] 
Dissatisfactio n turne d int o ope n controvers y a t 
th e 192 4 meetin g o f  th e America n Societ y o f 
Mammalogists ,  whe n severa l  member s delivere d paper s 
attackin g th e us e o f  poison .  On e o f  th e Survey' s 
senio r  biologists ,  E .  A .  Goldman ,  defende d hi s 
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agency .  Th e mammalogist s charge d tha t  th e Surve y wa s 
not  conductin g a  campaig n o f  predato r  contro l  bu t  on e 
of  predato r  extermination ,  carrie d ou t  i n suc h a 
reckles s wa y tha t  i t  endangere d othe r  wildlif e an d 
cause d needles s har m an d economi c damage .  A s 
scientists ,  the y though t  th e rapi d extinctio n o f 
predator s wa s a  seriou s blo w t o thei r  work .  Loca l 
population s an d eve n subspecie s wer e bein g wipe d ou t 
and onc e th e origina l  population s wer e gon e i t  woul d 
be impossibl e t o reconstruc t  thei r  plac e i n th e 
ecolog y o f  th e are a o r  thei r  relatio n t o othe r 
population s o f  th e sam e species .  Ther e wer e othe r 
losse s a s well .  Trappe d i n seaso n predator s yielde d 
fur s fo r  sale ,  a n importan t  ite m i n many area s o f  th e 
West ;  poisoned ,  neithe r  the y no r  th e non-targe t 
animal s whic h fel l  victi m t o th e poiso n di d an y goo d 
fo r  th e loca l  economy .  Alive ,  predator s curbe d 
roden t  an d rabbi t  population s whic h compete d wit h 
cattl e an d shee p fo r  th e grass .  Finally ,  ther e wa s 
th e possibilit y  tha t  th e animal s ha d other ,  a s ye t 
undiscovere d uses ;  on e speake r  cite d th e discover y o f 
insuli n i n shark s live r  a s a n exampl e o f  th e 
unexpecte d goo d tha t  migh t  com e fro m "vermin."f12 ] 
Goldman sai d tha t  th e scientist s nee d no t  b e 
alarmed .  Althoug h predato r  contro l  might ,  h e 
admitted ,  caus e "loca l  extermination "  th e Surve y di d 
not  inten d t o exterminat e specie s an d wa s not ,  i n 
fact ,  doin g so .  I n an y case ,  eve n i f  larg e predator s 
wer e eliminate d fro m th e Unite d States ,  the y woul d 
surviv e i n Mexic o an d Canada .  A s fo r  th e smal l 
predators ,  particularl y th e coyote ,  the y wer e i n n o 
dange r  a t  all .  Scienc e woul d no t  suffer ,  either ,  fo r 
th e Surve y wa s conducting ,  alongsid e it s contro l 
operations ,  scientifi c  investigations .  Hi s mai n 
argument ,  though ,  wa s tha t  predato r  contro l  wa s 
necessary .  "Larg e predator y animals ,  destructiv e t o 
livestoc k an d game ,  n o longe r  hav e a  plac e i n ou r 
advancin g civilization. "  Th e Survey ,  h e concluded , 
was als o no t  responsibl e fo r  th e policy ;  i t  ha d 
simpl y take n ove r  wor k tha t  rancher s ha d bee n doin g 
and wa s onl y hastenin g a  proces s whic h ha d bee n 
underwa y fo r  decades.[13 ] 
For  severa l  year s th e dissiden t  mammalogist s 
waged a  vigorou s campaig n agains t  th e poisoning ,  bu t 
t o n o avail .  Tw o committee s o f  th e America n Societ y 
of  Mammalogist s investigate d th e Survey' s operation s 
(an d rendere d unfavorabl e reports )  whil e other s wrot e 
scientifi c  papers ,  di d fiel d work ,  an d talke d wit h 
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thei r  friend s i n th e Survey.[14 ]  I n Marc h 193 0 on e 
of  th e leader s o f  th e group ,  A .  Brazie r  Howell ,  gav e 
th e hea d o f  th e Surve y a  petitio n signe d b y ove r  a 
hundre d scientists .  Howel l  an d othe r  mammalogist s 
testifie d befor e Congres s tha t  sprin g i n a n effor t  t o 
sto p th e fundin g o f  a  new ,  massiv e campaig n t o reduc e 
predato r  population s i n th e West .  The y manage d t o 
dela y actio n fo r  a  year ,  bu t  i n 193 1 Congres s passe d 
th e Anima l  Damage Contro l  Act ,  givin g th e Secretar y 
of  Agricultur e ne w powe r  t o conduc t  predato r 
poisonin g operations ,  an d funde d th e pla n pu t  forwar d 
th e yea r  before .  Th e mammalogists ,  discourage d an d 
dismayed ,  ende d thei r  organize d opposition.[15 ]  On e 
reaso n the y faile d t o affec t  polic y wa s tha t  the y 
misjudge d th e natur e an d strengt h o f  th e opposition . 
The scientist s ha d enjoye d clos e an d productiv e 
relationship s wit h thei r  counterpart s i n governmen t 
(an d continued ,  fo r  th e mos t  part ,  t o d o so) ;  the y 
assumed tha t  th e agenc y woul d b e responsiv e t o thei r 
need s an d desires .  Th e predato r  contro l  program , 
though ,  ha d a  clientel e whic h th e Survey' s leader s 
coul d no t  affor d t o ignore .  Th e woolgrower s pai d th e 
piper ;  th e scientist s di d not .  Politica l 
midjudgment ,  though ,  i s hardl y a  complet e 
explanation .  Mor e poten t  wa s th e genera l  belief , 
eve n b y th e scientists ,  tha t  th e progra m wa s 
basicall y sound .  Everyon e tacitl y  accepte d th e ide a 
tha t  predators ,  a s wild ,  free-rangin g species ,  woul d 
peris h i n th e West  an d b e preserve d onl y i n 
locations ,  lik e outsid e zoos ,  se t  asid e fo r 
scientifi c  stud y an d publi c view .  Th e animal s "n o 
longe r  ha d a  plac e i n ou r  advancin g 
civilization."[16 ]  Th e scientists ,  a s thei r 
complaint s mad e clear ,  wer e onl y agains t  th e spee d 
and thoroughnes s wit h whic h th e progra m wa s bein g 
carrie d out ,  an d wer e concerne d abou t  th e 
side-effects .  Suc h a n equivoca l  attitud e wa s hardl y 
th e stuf f  o f  a  poten t  opposition . 
The scientifi c  evidenc e als o provide d to o littl e 
suppor t  fo r  th e mammalogist .  Th e disagreemen t  ove r 
th e rol e o f  coyote s i n controllin g roden t  population s 
(th e large r  predator s ha d bee n extirpate d b y thi s 
tim e an d th e mammalogists ,  i n an y case ,  di d no t 
defen d them )  wa s argue d wit h littl e evidenc e o n thei r 
side.[17 ]  Th e theoretica l  discussio n cam e abruptl y 
down t o eart h i n Januar y 1927 ,  whe n million s o f  mice , 
whic h ha d bee n breedin g i n th e fallo w field s o f  a  dr y 
lak e be d i n Ker n County ,  California ,  overra n th e 
countryside .  A  slic k coatin g o f  crushe d mic e covere d 
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th e roads ;  a t  on e factor y worker s pu t  ou t  poiso n an d 
the n ha d t o bur y tw o ton s o f  dea d rodents ;  an d 
storie s circulate d i n th e town s aroun d o f  housewive s 
who ha d no t  touche d groun d fo r  a  week ,  doin g thei r 
housewor k b y leapin g fro m on e piec e o f  furnitur e t o 
another .  Biologist s rushe d t o th e scene ,  bu t  thei r 
explanation s wer e a s divers e a s th e mous e traps .  E . 
Raymond Hall ,  a  zoologis t  wit h th e Museu m o f 
Vertebrat e Zoolog y a t  th e Universit y o f  California , 
Berkele y an d a  stron g opponen t  o f  th e Survey' s 
program ,  blame d th e lac k o f  predator s i n th e area . 
The Surve y ha d poisone d an d sho t  coyote s i n Ker n 
Count y i n 1924-192 5 an d farmer s shot ,  an d continue d 
t o shoot ,  hawk s an d owls .  Th e mice ,  free d o f  th e 
chec k impose d b y th e predator s ha d multiplie d ou t  o f 
control .  Stanle y Piper ,  a  governmen t  biologist ,  cam e 
t o Ker n Count y a  wee k afte r  Hal l  an d conclude d tha t 
th e proble m wa s no t  th e lac k o f  predator s bu t  th e 
abundanc e o f  foo d an d cove r  provide d b y th e fallo w 
fields .  Sheltere d fro m thei r  enemie s an d provide d 
wit h a n abundanc e o f  food ,  th e mic e ha d multiplie d 
out  o f  control.[18 ] 
They coul d s o easil y disagre e becaus e ther e wa s 
so littl e know n abou t  th e mechanis m o f  populatio n 
regulation .  Muc h o f  th e argumen t  turne d o n th e foo d 
habit s o f  th e carnivores ,  thei r  relativ e addictio n t o 
mic e an d mutton ,  an d thei r  effec t  i n cuttin g dow n th e 
breedin g populatio n o f  mice ,  bu t  ther e wa s virtuall y 
no worthwhil e scientifi c  dat a o n th e question .  Th e 
Surve y relie d heavil y o n studie s o f  stomac h contents , 
but  thes e ha d bee n don e b y untraine d trapper s an d ha d 
include d fa r  to o many stomach s wit h poiso n bai t 
(domesti c stock )  t o b e reliable .  Th e hea d o f  th e 
Survey' s foo d habit s laboratory ,  W.  L .  McAtee , 
refuse d t o accep t  the m a s scientifi c  evidence.[19 ] 
Biologist s arguin g th e othe r  sid e wer e o n eve n 
shakie r  grounds .  The y wer e accepting ,  o n th e basi s 
of  casua l  observatio n an d armchai r  reasoning ,  th e 
ide a tha t  predatio n wa s a  check—th e majo r  check—o n 
rapidl y breedin g species .  Th e ide a wa s seductive , 
reasonable ,  an d possibl y right ,  bu t  the y ha d n o 
evidenc e t o suppor t  it . 
At  th e botto m o f  th e controvers y wa s a 
disagreemen t  ove r  th e valu e o f  wil d animals ,  bu t  tha t 
neve r  becam e a n ope n issue .  I t  wa s no t  jus t  tha t 
aesthetic s an d sentimen t  wer e poo r  ground s fro m whic h 
t o challeng e a  policy ,  th e mammalogist s wer e 
themselve s confused .  Olau s Murle ,  wh o worke d fo r  th e 
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Surve y i n th e 1920 s an d wen t  o n t o becom e a  stron g 
defende r  o f  wildernes s an d wildlife ,  commente d twent y 
year s afte r  th e debat e wa s ove r  tha t  "th e scientist s 
who becam e s o concerne d a t  tha t  tim e di d not ,  I 
believe ,  understan d thei r  ow n motivation .  Th e bi g 
issu e pu t  fort h wa s tha t  'innocent '  animal s woul d b e 
kille d incidenta l  t o poisonin g operations .  Dee p i n 
thei r  hearts ,  i f  the y ha d though t  i t  ou t  full y  i n 
thos e formativ e year s o f  th e opposition ,  wa s concer n 
fo r  th e coyot e itself."[20 ]  Muri e i s correc t  i n 
sayin g tha t  th e mammalogist s wer e concerne d abou t 
"th e coyot e itself "  bu t  equall y correc t  i n hi s belie f 
tha t  the y "neve r  though t  i t  ou t  fully. "  A t  th e 
cente r  o f  th e confusio n wa s a n inadequat e 
understandin g o f  th e plac e o f  predatio n i n nature . 
Onl y whe n the y ha d a  cleare r  picture ,  base d o n 
scientifi c  evidence ,  coul d th e scientist s defen d 
predator s a s a n essentia l  elemen t  o f  a  nativ e fauna , 
and i t  wa s thi s ne w scientifi c  pictur e whic h le d t o a 
change d publi c attitud e i n th e post-Worl d War  I I 
perio d an d t o th e ultimatel y successfu l  attac k o n 
poisonin g i n th e lat e 1960s . 
THE MEANING OF PREDATION,  1930-195 0 
The firs t  step s i n th e ne w understandin g o f 
predatio n whic h develope d i n th e 1930 s wer e take n b y 
anima l  ecologist s workin g o n th e foundatio n o f  thei r 
discipline .  Slowe r  t o develo p tha n plan t  ecolog y 
(partl y becaus e thei r  materia l  wa s mobile )  anima l 
ecolog y bega n t o com e int o it s ow n i n th e 1920s ,  an d 
th e idea s develope d le d naturall y int o a  stud y o f 
predation .  On e o f  th e mos t  importan t  problem s wa s 
th e structur e o f  anima l  communities ,  an d anima l 
ecologist s bega n t o attac k thi s b y studyin g foo d 
habit s o f  variou s specie s an d thei r  organizatio n int o 
trophi c level s (herbivores ,  fo r  example ,  woul d b e th e 
firs t  level ,  th e secon d animal s whic h at e herbivores , 
th e thir d animal s whic h at e thos e animals ,  an d s o 
on) .  Th e ne w emphasi s o n quantitativ e technique s le d 
t o mor e rigorou s studie s o f  diet ,  goin g wel l  beyon d 
th e simpl e questio n o f  wh o at e whom.[21 ]  By th e lat e 
1920s anima l  ecologist s wer e comin g t o se e predatio n 
studie s a s a  centra l  par t  o f  thei r  work . 
Event s reinforce d th e emphasi s o n predation ;  th e 
need t o increas e smal l  gam e i n settle d area s an d th e 
difficultie s i n managin g larg e animal s focuse d 
attentio n o n ou r  ignoranc e o f  natura l  biologica l 
systems .  Th e problem s o f  th e dee r  her d i n th e Kaiba b 
601 
Nationa l  Forest ,  o n th e Nort h Ri m o f  th e Gran d 
Canyon ,  wer e th e mos t  dramati c exampl e o f  problem s i n 
wildlif e management ,  an d tha t  disaste r  le d t o th e 
agonizin g reappraisa l  o f  theorie s o f  dee r 
management.[22 ]  I n th e winte r  o f  1924-192 5 th e her d 
went  int o a  drasti c decline .  Protecte d fro m 
predator s an d competin g grazin g animal s fo r  2 0 years , 
th e her d ha d seemed ,  unti l  th e dee r  bega n dying ,  t o 
be a  mode l  o f  goo d management .  Live-trapping , 
driving ,  an d huntin g faile d t o chec k th e decline ,  an d 
investigation s showe d tha t  th e damag e wen t  wel l 
beyon d th e herd .  Th e rang e ha d suffere d damag e whic h 
woul d tak e decades ,  i f  no t  centuries ,  t o repair .  By 
1930 th e ide a tha t  killin g th e predator s migh t  hav e 
been a  majo r  mistake ,  no t  a  triump h o f  management , 
had begu n t o tak e root.[23 ] 
I t  wa s no t  experienc e i n th e Kaibab ,  though ,  bu t 
studie s o f  game bir d population s whic h le d t o ne w 
idea s abou t  predation .  Th e firs t  wor k wa s tha t  o f 
Herber t  Stoddard ,  betwee n 192 4 an d 1929 ,  o n th e 
ecolog y o f  Georgi a quail .  A  grou p o f  wealth y 
sportsme n intereste d i n th e ver y practica l  proble m o f 
producin g mor e bird s o n thei r  shootin g ground s 
provide d th e fund s bu t  bot h Stoddar d an d th e Burea u 
of  Biologica l  Survey ,  whic h supervise d Stoddard' s 
wor k fo r  hi s sponsors ,  too k a  broade r  vie w o f  th e 
subject .  Stoddar d di d a  ful l  investigatio n o f  th e 
effec t  o f  variou s factor s i n th e habita t  o n quai l 
population ,  includin g tha t  o f  othe r  competin g 
species ,  predators ,  weather ,  cover ,  year-roun d foo d 
supply ,  an d fire .  Th e resultin g monograp h wa s no t 
onl y a  guid e t o quai l  managemen t  bu t  a n ecologica l 
treatise.[24 ]  Th e yea r  Stoddar d finishe d Ald o 
Leopol d se t  on e o f  hi s graduat e students ,  Pau l 
Errington ,  t o wor k o n th e bobwhit e a t  th e othe r  en d 
of  th e bird' s range ,  i n centra l  Wisconsin .  Lik e 
Stoddard's ,  thi s stud y wa s don e fo r  practica l 
purpose s o f  gam e managemen t  bu t  informe d b y a  stron g 
interes t  i n ecology . 
Errington ,  wh o wen t  o n t o mak e th e stud y o f 
predatio n a  life-lon g project ,  provide d th e mos t 
importan t  evidenc e ye t  gathered .  On a  five-squar e 
mil e nea r  Prairi e d u Sa c h e di d a n intensiv e stud y o f 
th e quai l  population.[25 ]  Trampin g throug h th e 
field s an d hedgerows ,  h e too k frequen t  censuses ,  wit h 
particula r  attentio n t o winte r  losses ,  an d plotte d 
th e results .  Th e figure s fro m tw o an d the n thre e 
year s stud y raise d a  startlin g possibility—tha t 
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predatio n wa s not ,  a t  leas t  here ,  o f  muc h importanc e 
i n regulatin g th e quai l  population .  Cove r  an d foo d 
seemed muc h mor e importan t  tha n predators ,  an d area s 
seemed t o hav e a n almos t  constan t  "carryin g 
capacity. "  On goo d lan d many bird s survive d th e 
winter ,  o n poo r  lan d fe w did ,  eve n whe n th e summer 
and fal l  population s ha d bee n high .  I n th e winte r  o f 
1933-193 4 a n unusuall y hig h fo x populatio n strikingl y 
confirme d th e earlie r  results .  Goo d lan d carrie d 
quai l  despit e th e foxe s an d ba d land ,  eve n lackin g 
predators ,  di d not .  "Withi n ordinar y limits , 
Erringto n concluded ,  "th e kind s an d number s o f  nativ e 
flesh-eater s may no t  b e o f  muc h consequenc e i n th e 
winte r  surviva l  o f  wil d norther n bobwhit e 
populations."f26 ] 
He ha d not ,  a s h e wa s carefu l  t o poin t  out , 
foun d a  ke y t o "explain "  predation .  Whil e hi s 
result s di d discredi t  th e conventiona l  notio n o f 
predatio n a s a  constan t  drai n o n th e pre y population , 
the y di d no t  poin t  t o anothe r  singl e factor .  No t 
eve n al l  bobwhit e population s wer e immun e t o 
predators .  I n Georgia ,  fo r  example ,  predatio n wa s 
clearl y a n importan t  factor ,  eve n a t  predato r 
densitie s lowe r  tha n thos e a t  Prairi e d u Sac .  I n 
1933 Ald o Leopol d ha d warne d game manager s tha t 
"ther e i s onl y on e completel y futil e attitud e o n 
predators :  tha t  th e issu e i s merel y on e o f  courag e 
t o protec t  one' s ow n interests ,  an d tha t  al l  doubter s 
and protestant s ar e merel y chicken-hearted."[27 ]  Th e 
advic e wa s eve n mor e t o th e poin t  a t  th e en d o f  th e 
decade . 
Studie s o f  larg e predator s an d thei r  pre y bega n 
i n th e mi d 1930 s and ,  lik e studie s o f  smal l  game , 
wer e don e fo r  practica l  reasons .  Th e interes t  i n 
"natural "  Nationa l  Park s an d i n wildlif e ha d le d th e 
Par k Service ,  i n th e earl y 1930s ,  t o cu t  bac k o n 
predato r  control .  Thi s ha d brough t  complaint s tha t 
herbivores ,  lik e th e elk ,  woul d b e eate n u p b y th e 
now unchecke d coyotes ,  an d th e Servic e sough t 
scientifi c  advic e o n th e question .  I n 193 7 i t  hire d 
Adol f  Muri e t o stud y th e ecolog y o f  th e coyot e i n th e 
Yellowston e an d i n 193 9 aske d hi m t o d o a  simila r 
projec t  o n wolve s an d th e Dal l  shee p i n Mt .  McKinle y 
Nationa l  Park.[28 ] 
Comparin g Adolf' s  studie s wit h th e wor k don e b y 
hi s brothe r  Olau s o n coyote s i n Jackso n Hole ,  Wyomin g 
betwee n 192 7 an d 193 2 show s wha t  advance s ha d bee n 
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made i n a  decade .  Olaus ,  workin g fo r  th e Burea u o f 
Biologica l  Survey ,  analyze d th e coyote' s die t  fro m 
th e standpoin t  o f  composition ,  analyzin g scat s t o se e 
what  percentag e o f  th e die t  wa s rodents ,  wha t  sheep , 
and s o forth.[29 ]  Adolp h approache d th e subjec t  fro m 
th e othe r  end ,  attemptin g t o determin e no t  wha t 
coyote s ate ,  bu t  wha t  effec t  the y ha d o n thei r  prey . 
Thi s was ,  a s h e admitted ,  muc h mor e difficult .  Ther e 
was no t  goo d dat a o n coyot e population s o r  thei r 
fluctuation s i n th e pas t  an d n o goo d method s b y whic h 
t o estimat e i t  eve n now .  H e ha d t o us e a  combinatio n 
of  methods—fiel d observations ,  report s o f  gam e 
abundance ,  travelers '  tales ,  an d th e recollection s o f 
ol d residents .  I n analyzin g th e effec t  o f  coyot e 
predatio n o n th e el k populatio n h e emphasize d th e 
year-roun d condition s o f  lif e o f  th e animals ,  th e 
factor s whic h mad e the m vulnerabl e t o predatio n o r 
relativel y saf e fro m it . 
He bega n hi s secon d project ,  o n wolve s an d Dal l 
shee p i n Mt .  McKinle y Nationa l  Park ,  a  mont h afte r 
finishin g hi s fiel d wor k i n Yellowstone ,  bu t  th e 
secon d stud y wa s no t  a  repetitio n o f  th e first .  Th e 
emphasi s remaine d th e same—th e condition s o f  lif e o f 
th e pre y species—a s di d th e objec t  t o stud y th e 
effec t  o f  predatio n o n th e population ,  bu t  th e 
method s wen t  wel l  beyon d thos e o f  th e earlie r  study . 
He analyze d shee p skull s fo r  evidenc e o f  ag e an d 
diseas e (pickin g u p an d studyin g 82 9 o f  them )  an d 
compare d th e profil e o f  th e dea d populatio n wit h tha t 
of  th e living .  I t  wa s no t  a  perfec t  metho d o f 
studyin g th e effec t  o f  predatio n becaus e caus e o f 
deat h wa s unknown ,  bu t  i t  wa s suggestive .  H e als o 
speculate d o n th e questio n o f  th e wolves' s 
evolutionar y pressur e o n th e shee p population ,  bu t 
conclude d tha t  ther e wa s to o littl e evidenc e t o 
settl e th e problem .  Finally ,  h e di d extensiv e wor k 
on th e socia l  lif e o f  th e predators ,  watchin g wol f 
dens throug h a  high-powere d telescope .  The y di d not , 
he found ,  confor m t o th e stereotyp e i n literatur e an d 
legend .  The y wer e no t  lon e wolve s no r  wer e the y 
viciou s animals .  Hi s dominan t  impression ,  i n fact , 
was o f  thei r  friendliness ,  a s the y played ,  met , 
greete d strangers ,  an d wen t  throug h a  complicate d 
socia l  life . 
Certai n thing s wer e clear .  I n neithe r  nationa l 
par k wa s predatio n a  seriou s dange r  t o th e pre y 
populations .  Individual s wer e vulnerable , 
particularl y i f  old ,  young ,  sic k o r  injured ,  bu t  th e 
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her d a s a  whol e coul d easil y withstan d th e predators . 
So lon g a s th e rang e remaine d i n goo d conditio n 
(somethin g whic h wa s no t  certai n a t  Yellowstone )  th e 
spectacula r  an d visibl e wildlif e woul d b e there . 
Murie' s work ,  i n tha t  sense ,  confirme d wha t  ha d bee n 
sai d abou t  small-gam e predato r  relationships , 
strengthenin g th e cas e tha t  th e mos t  importan t 
factor s were ,  i n general ,  foo d an d year-roun d shelte r 
requirements . 
By abou t  195 0 th e accumulate d evidenc e abou t 
predatio n ha d change d publi c an d scientifi c  ideas . 
The Pittman-Robertso n Ac t  o f  1938 ,  whic h taxe d 
firearm s an d ammunitio n sale s t o fun d wildlif e 
research ,  enable d state s t o investigat e th e 
ecologica l  condition s o f  thei r  majo r  gam e bird s an d 
mammals.  Th e resultin g floo d o f  studies ,  whic h 
include d repeate d wor k o n th e sam e specie s i n 
differen t  states ,  provide d overwhelmin g evidenc e tha t 
th e ne w pictur e o f  predatio n wa s sound.[30 ]  Wildlif e 
and outdoo r  magazine s brough t  th e scientifi c 
informatio n abou t  predatio n t o thei r  readers .  E . 
Raymond Hal l  an d E .  A .  Goldma n fough t  ou t  th e 
poisonin g controvers y i n th e page s o f  Outdoo r  Lif e 
and th e Audubo n Society' s Bird-Lor e becam e a 
vehicl e fo r  th e ne w gospel ,  turnin g i n th e earl y 
1930s fro m a n exclusiv e concer n wit h bird s t o large r 
question s o f  wildlif e conservation .  Errington' s 
scientifi c  paper s wer e use d t o justif y change s i n 
attitud e an d policy ,  an d b y th e lat e 1930 s th e 
distinctio n betwee n "good "  an d "bad "  species ,  s o 
prominen t  i n th e 1920s ,  ha d vanished ,  an d Audubo n 
members wer e bein g urge d t o figh t  fo r  al l 
wildlife.[31 ] 
IDEAS,  ATTITUDES ,  AND POLICY ,  1950-197 2 
Scientifi c  researc h o n predatio n di d no t  hav e 
any majo r  impac t  o n th e larges t  predato r  contro l 
program—th e federa l  government' s work—thoug h i t  di d 
hel p kil l  th e stat e an d count y bountie s whic h ha d 
been i n forc e (thoug h declinin g i n popularity )  fo r 
years .  Th e woolgrower s wer e unwillin g t o se e an y 
ohanges ,  particularl y a  reductio n i n poisoning ,  i n 
th e post-Worl d War  I I  period .  Fallin g prices , 
foreig n competition ,  an d increase d difficult y an d 
expens e i n hirin g herder s le d the m t o favo r  mor e 
strongl y a  metho d o f  "control "  whic h wa s cheap , 
simple ,  an d efficient ,  an d th e introductio n o f  a  ne w 
poison ,  Compoun d 108 0 (chemicall y sodiu m 
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fluoroacetate ,  bu t  generall y calle d afte r  it s 
laborator y tes t  number )  onl y mad e the m mor e vehement . 
Develope d durin g Worl d War  I I  fo r  roden t  contro l  i t 
seemed t o b e idea l  to o fo r  predato r  control . 
Odorless ,  tasteless ,  an d highl y toxi c (th e norma l 
"dose "  wa s 1. 6 gram s o f  108 0 t o 10 0 pound s o f 
meat  an d abou t  tw o bite s o f  th e bai t  woul d kil l  a 
coyote )  i t  seeme d th e answe r  t o th e woolgrower' s 
prayers .  I t  rouse d enthusias m simila r  t o tha t  fo r 
DDT,  bu t  it s extrem e toxicit y le d th e governmen t  t o 
see k t o limi t  us e an d distribution .  Th e woolgrowers , 
though ,  wer e to o powerfu l  t o b e denied ,  an d b y 195 0 
th e ne w chemica l  wa s i n genera l  us e throughou t  th e 
West ,  no t  a s a  substitut e fo r  bu t  a s a  complemen t  t o 
othe r  poisons.[32 ] 
Ther e wa s som e publicit y abou t  th e us e o f  108 0 
and concer n abou t  it s effect s o n non-targe t 
organisms ,  bu t  th e genera l  publi c remaine d largel y 
indifferen t  t o th e potentia l  dangers .  Mos t  o f  th e 
complaint s cam e fro m hunter s wh o los t  dog s t o th e 
bai t  stations ,  an d th e mammalogists ,  thoug h 
concerned ,  di d no t  fee l  sur e enoug h o f  thei r  groun d 
t o mak e eithe r  a  concerte d protes t  o r  t o appea l  t o 
th e publi c fo r  help.[33 ]  Th e value s an d prioritie s 
whic h ha d allowe d th e growt h o f  th e poisonin g 
program ,  though ,  wer e changing ,  an d th e publi c 
indifferenc e whic h ha d lef t  contro l  i n th e hand s o f 
th e woolgrower s wa s eroding .  Peopl e ha d accepte d 
predato r  "control "  b y poiso n becaus e the y agree d wit h 
th e visio n o f  Americ a a s a  garden ,  a  plac e o f  field s 
and pasture s i n whic h wil d animal s ha d n o significan t 
place .  Th e economi c value s o f  efficienc y an d 
productivit y an d th e desir e fo r  tame d lan d ha d take n 
precedenc e ove r  wildlif e an d wilderness .  No w 
million s o f  Americans ,  fa r  fro m th e har d year s o f  th e 
Depressio n an d furthe r  fro m th e nee d t o confron t 
natur e directly ,  wer e comin g t o valu e amenities , 
includin g wildlife ,  mor e highl y tha n the y ha d before . 
Too,  the y wer e becomin g skeptica l  o f  th e possibilit y 
or  desirabilit y  o f  tota l  huma n management ;  a n 
environmen t  wit h a s muc h o f  th e natura l  wildlif e an d 
plant s i n plac e a s possibl e wa s no w th e goal .  Wit h 
thes e change s bot h th e poisonin g progra m an d 108 0 
became ver y obvious ,  i f  onl y potential ,  targets . 
Biologist s playe d a  ke y rol e i n translatin g 
laten t  dissatisfactio n wit h th e "conques t  o f  nature " 
int o a  politica l  movement  whic h included ,  a s par t  o f 
it s  program ,  a  ne w attitud e an d polic y towar d 
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predators .  I n 196 2 Rache l  Carson' s Silen t  Sprin g 
crystallize d many vagu e fear s abou t  pollutio n an d th e 
directio n o f  technologica l  "progress, "  vividl y 
describin g th e danger s w e face d fro m residue s o f 
chemical s use d t o contro l  pests .  I t  als o presente d a 
compellin g visio n o f  harmon y wit h nature ,  base d o n a 
respec t  fo r  natura l  processe s an d actions.[34 ]  We 
must ,  Carso n said ,  lear n t o wor k wit h nature ,  no t 
agains t  it ,  t o accep t  ou r  prope r  rol e a s citizen s o f 
a biologica l  community .  "Ecology "  becam e a  rallyin g 
cry ;  i t  wa s no t  jus t  a  scienc e bu t  a  "subversiv e 
science, "  promisin g a  revolutio n i n ou r  attitude s 
towar d natur e an d a n en d t o ou r  alienatio n fro m th e 
world . 
The nex t  yea r  Farle y Mowat  publishe d Neve r  Cr y 
Wolf ,  a n accoun t  o f  hi s observation s o f  a  wol f 
famil y i n norther n Canada .  Some critic s claime d tha t 
th e boo k wa s fiction ,  tha t  Mowat  wa s tellin g th e 
stor y o f  wha t  h e woul d lik e t o hav e happened ,  bu t  n o 
one claime d tha t  th e boo k wa s inaccurat e i n it s 
portraya l  o f  wil d life ,  an d whethe r  o r  no t  i t 
accuratel y represent s event s i s immaterial.[35 ]  I t 
was clearl y attractiv e t o a  publi c alienate d fro m 
technolog y an d progres s an d eage r  t o identify ,  a t 
leas t  vicariously ,  wit h nature .  Mowat  made thi s 
easy ,  fo r  th e boo k no t  onl y presente d hi s 
observations ,  muc h lik e thos e o f  Olau s Murie ,  bu t  pu t 
the m withi n th e contex t  o f  hi s ow n conversion .  H e 
had com e t o th e field ,  h e said ,  wit h al l  th e 
prejudice s an d fear s o f  th e ordinar y person . 
Graduall y h e ha d com e t o se e th e wolve s a s 
interestin g creature s whic h serve d a  usefu l  purpos e 
and h e cam e t o identif y wit h th e natura l  worl d o f 
whic h the y wer e a  part .  A t  th e emotiona l  climax—a n 
encounte r  wit h th e cub s an d th e mothe r  wol f  i n th e 
den—he reverted ,  momentarily ,  t o fea r  an d hate ,  an d 
felt ,  later ,  tha t  h e ha d faile d t o mee t  thei r  an d 
nature' s standards .  Thi s glimps e o f  Ede n los t  wa s 
followe d b y a  pag e describin g th e Canadia n 
government' s predato r  contro l  wor k i n th e are a a  fe w 
year s later—usin g poiso n baits .  Th e boo k wa s a  bes t 
selle r  an d ha s sold ,  t o date ,  a  millio n copies . 
The catalys t  fo r  polic y change ,  though ,  wa s no t 
Mowat' s appealin g pictur e o f  wolves ,  bu t  a  muc h mor e 
prosai c document :  th e repor t  o n th e federa l 
government' s predato r  contro l  wor k delivere d t o th e 
Secretar y o f  th e Interio r  i n March ,  196 4 b y hi s 
Specia l  Advisor y Boar d o n Wildlif e Management.[36 ] 
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I n 196 2 Secretar y o f  th e Interio r  Ddal l  ha d aske d a 
grou p o f  eminen t  wildlif e biologist s t o mak e a  stud y 
of  th e problem s o f  th e el k her d i n Yellowston e 
Nationa l  Par k an d h e turne d t o th e Boar d again ,  i n 
1963 ,  t o investigat e th e predato r  poisoning .  Th e 
report ,  usuall y calle d th e Leopol d repor t  afte r  th e 
Board' s chairman ,  A .  Starke r  Leopold ,  se t  of f  a 
controvers y whic h onl y die d dow n a  decad e later ,  wit h 
th e bannin g o f  1080 .  Th e predato r  contro l  divisio n 
had traditionall y defende d itsel f  o n th e ground s tha t 
what  i t  wa s doin g wa s economicall y justifie d an d 
carrie d ou t  i n a  scientificall y soun d manner ;  th e 
Boar d foun d tha t  i t  wa s neither .  What  evidenc e ther e 
was o n th e protectio n give n t o stock—an d i t  wa s 
scanty—suggeste d tha t  poisonin g cos t  mor e tha n i t 
was worth .  A t  th e ver y leas t  i t  coul d no t  b e show n 
t o b e effective .  Othe r  justification s fo r  poisonin g 
or  otherwis e killin g predator s wer e ver y weak .  Ther e 
was,  th e committe e found ,  littl e dange r  t o human s 
fro m rabi d coyotes ,  an d th e argumen t  tha t  nativ e 
wildlif e neede d protectio n fro m predator s wa s 
"supporte d weakly ,  i f  a t  all, "  b y th e mas s o f 
evidenc e accumulate d i n th e las t  thirt y years.[37 ] 
The progra m wa s als o ope n t o criticis m o n 
practica l  grounds .  Ther e wa s stron g evidenc e o f 
careles s us e o f  poison ,  o f  overuse ,  an d o f  th e 
floutin g o f  regulations .  Poisone d grai n use d t o kil l 
rodent s pos e a  seriou s dange r  o f  secondar y poisonin g 
and migh t  threate n endangere d wildlif e (particularl y 
th e black-foote d ferret ,  whic h live d o n prairi e 
dogs) .  Contro l  was ,  i n theory ,  base d o n demonstrate d 
need ,  bu t  seeme d actuall y t o depen d o n "th e 
subjectiv e judgmen t  o f  th e PARC [Predato r  An d Roden t 
Control ]  fiel d men o r  supervisor s i n conferenc e wit h 
livestoc k operator s an d agricultura l  officials. " 
Some supervisor s wer e "carefu l  an d conscientious, " 
but  "w e hav e abundan t  evidenc e tha t  other s willingl y 
suppor t  almos t  an y contro l  proposa l  i n whic h someon e 
i s intereste d enoug h t o contribut e matchin g 
funds...."[38 ]  Th e progra m ha s "becom e a n en d i n 
itsel f  an d n o longe r  i s a  balance d componen t  o f  a n 
overal l  schem e o f  wildlif e husbandr y an d management, " 
th e PARC a  "semi-autonomou s bureaucrac y whos e 
functio n i n many localitie s bear s scan t  relationshi p 
t o rea l  nee d an d les s stil l  t o scientifi c 
management."[39 ] 
The committe e calle d o n th e PARC t o reasses s it s 
goal s i n th e ligh t  o f  ne w publi c attitude s towar d 
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wildlife ,  t o us e th e minimu m o f  contro l  consisten t 
wit h economi c interests ,  t o exercis e tighte r  contro l 
ove r  fiel d operations ,  an d t o resis t  buildin g th e 
progra m fo r  it s ow n sake .  Mos t  important ,  i t  sough t 
a redistributio n o f  power—th e appointmen t  o f  a 
permanen t  advisor y boar d whic h woul d represen t  al l 
partie s an d mak e th e Secretar y "awar e o f  sensitiv e 
problem s an d divergen t  interests."[40 ]  Th e close d 
proces s o f  polic y formatio n ha d t o b e opene d t o 
accommodat e th e socia l  valu e o f  wildlif e t o th e 
entir e population . 
The repor t  focuse d attentio n o n th e problem s o f 
th e predato r  contro l  progra m an d provide d th e 
oppositio n wit h a  powerfu l  weapon :  th e condemnatio n 
of  a  respecte d grou p o f  scientists .  Th e Board , 
speakin g officiall y  an d representin g th e judgmen t  o f 
experience d fiel d biologists ,  carrie d weigh t  wher e 
other s di d not .  I n addition ,  thei r  criticism s wen t 
beyon d generalitie s an d idea s abou t  ou r  relationshi p 
wit h nature .  The y name d a  specifi c  agenc y an d a 
specifi c  practice :  th e predato r  contro l  grou p an d 
th e widesprea d us e o f  Compoun d 1080 .  Th e Fis h an d 
Wildlif e Servic e rushe d t o repai r  th e damage ,  bu t  i t 
coul d no t  defus e th e criticism .  I n 196 6 
Representativ e Dingel l  hel d hearing s o n th e Leopol d 
repor t  befor e th e Subcommitte e o n Fisherie s an d 
Wildlif e o f  th e Hous e Committe e o n Commerce , 
beginnin g wha t  becam e almos t  a n annua l  ritual.[41 ] 
As publi c concer n abou t  th e effect s o f  poison s i n th e 
environmen t  mounte d 1080 ,  an d th e now-rename d 
Divisio n o f  Wildlif e Services ,  mad e almos t  idea l 
targets ,  seemin g t o combin e arroganc e towar d th e 
environmen t  an d wildlif e wit h th e reckles s us e o f  a 
highl y poisonou s compoun d an d th e backin g b y a  smal l 
grou p o f  greed y men ben t  o n destroyin g nature .  Th e 
woolgrowers '  lac k o f  politica l  sophistication ,  blun t 
speech ,  an d ofte n obviou s contemp t  fo r  thei r 
opponent s onl y increase d th e opposition' s fervor ,  an d 
whil e th e woolgrower s stil l  ha d stron g suppor t  i n 
Congres s th e formatio n o f  th e Counci l  o f 
Environmenta l  Qualit y an d th e passag e o f  th e Nationa l 
Environmen t  Polic y Ac t  gav e environmenta l  scientist s 
a bas e i n th e bureaucracy .  Th e woolgrower s foun d 
themselve s outflanked.[42 ] 
The controvers y i n th e lat e 1960 s wa s 
significantl y differen t  tha n tha t  i n th e 1920s . 
Ther e wa s now t  a  clea r  divisio n ove r  values ,  on e sid e 
believin g tha t  predator s ha d t o g o (thoug h tha t 
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sentimen t  wa s rarely ,  now ,  openl y defended) ,  th e 
othe r  though t  predator s wer e a n importan t  par t  o f  th e 
fauna ,  a  par t  t o whic h economi c interests ,  t o som e 
degree ,  ha d t o adjust .  I n th e 1920 s th e agreemen t 
had bee n i n th e othe r  direction ,  tha t  th e West  woul d 
be turne d int o a  pastur e fo r  man' s us e wit h predator s 
confine d t o a  fe w areas .  The n th e scientis t  ha d no t 
spoke n ou t  "fo r  th e coyot e itself, "  no w the y did . 
Then th e scientifi c  evidenc e ha d bee n scant y an d 
ambiguous ,  no w i t  wa s clearl y o n on e side—tha t  o f 
curbin g predato r  contro l  an d changin g th e curren t 
policy .  Th e scientis t  ha d no t  show n predator s 
controlle d roden t  population s bu t  tha t  the y wer e no t 
suc h a  significan t  facto r  i n stoc k losse s and ,  mor e 
important ,  tha t  the y coul d no t  b e treate d b y a 
genera l  simpl e policy .  I t  wa s als o clea r  tha t 
predato r  contro l  wa s no t  usefu l  fo r  improvin g gam e 
populations ,  a s a  genera l  rule .  Finally ,  th e publi c 
was involve d a s i t  ha d no t  bee n i n th e 1920s ,  an d 
victory ,  ultimately ,  depende d upo n publi c pressur e o n 
th e government . 
The en d cam e fo r  108 0 i n 1972 .  Th e yea r  befor e 
environmentalist s ha d force d th e appointmen t  o f  a  ne w 
commissio n t o loo k int o th e implementatio n o f  th e 
Leopol d report .  Th e ne w grou p conclude d tha t  littl e 
had change d an d it s repor t  wa s th e basi s fo r 
Presiden t  Nixon' s announcement ,  i n hi s environmenta l 
state-of-the-unio n addres s o n 1 8 Februar y 1972 ,  tha t 
he woul d immediatel y ba n th e us e o f  108 0 an d othe r 
predato r  poison s o n federa l  lands .  Th e woolgrower s 
proteste d bitterl y tha t  the y ha d no t  bee n consulted . 
They wer e correct ,  an d correc t  i n pointin g ou t  tha t 
Secretar y o f  th e Interio r  Roger s Morto n ha d promise d 
t o consul t  the m befor e takin g action ,  bu t  tha t 
change d nothing .  Presiden t  Nixon ,  anxiou s t o 
improv e hi s ratin g wit h environmentalist s i n th e 
comin g election ,  ha d seize d o n a  dramati c gestur e t o 
offse t  hi s decision s o n th e Alask a pipelin e an d th e 
supersoni c transport .  I n th e te n year s sinc e tha t 
tim e ther e hav e bee n strenuou s attempt s t o 
reintroduc e th e ol d system ,  bu t  t o littl e avail.[43 ] 
The er a o f  poisonin g seem s t o hav e passed ,  an d w e ar e 
now strugglin g t o establis h a  ne w policy . 
CONCLUSIONS 
Throughou t  thi s perio d scienc e ha s playe d a 
basi c an d obviou s role :  a s th e common groun d o n 
whic h argument s ove r  polic y hav e bee n conducted .  I t 
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has no t  bee n a  simpl e matte r  o f  justifyin g actio n b y 
an appea l  t o objectiv e data ;  scienc e ha d provide d a 
neutra l  groun d o n whic h th e debate ,  ove r  values , 
disguise d a s a  scientifi c  one ,  coul d b e carrie d on . 
The poin t  o f  th e debate ,  a s Muri e said ,  wa s th e 
"coyot e itself, "  an d ther e wa s no t  onl y littl e common 
groun d betwee n th e tw o sides ,  bu t  n o way ,  othe r  tha n 
throug h science ,  fo r  th e opponent s t o meet .  Fo r  som e 
th e coyot e wa s wort h preserving ,  eithe r  a s a  symbo l 
of  th e wildernes s o r  a s par t  o f  natur e whic h deserve d 
our  appreciation ,  fo r  other s th e coyot e wa s simpl y 
par t  o f  a  natur e whic h mus t  b e "conquered "  fo r  man' s 
benefit .  Thes e sentiments ,  eve n whe n articulate d 
(an d the y wer e no t  usuall y presente d i n clea r  terms ) 
coul d no t  b e debated .  On e value d natur e o r  on e 
wante d t o conque r  it ;  man wa s abov e natur e o r  par t  o f 
it .  Th e defender s o f  predato r  poisoning ,  though , 
coul d mee t  wit h opponent s o n th e technica l  issues . 
How muc h damag e di d th e coyote s actuall y do ? What 
was thei r  effec t  o n gam e populations ? What  degre e o f 
"control "  wa s feasibl e an d compatibl e wit h economi c 
objective s an d othe r  needs ? 
Science ,  though ,  als o playe d a  rol e i n shapin g 
th e publi c values ,  i n convincin g peopl e tha t  natur e 
was goo d o r  bad .  Peopl e wh o hate d an d feare d 
carnivorou s animal s di d no t  d o s o becaus e o f  stomac h 
conten t  studies ,  no r  di d the y chang e thei r  mind s 
becaus e o f  monograph s showin g muc h o f  th e coyote' s 
die t  wa s mic e an d othe r  rodents .  Th e prestig e o f 
science ,  though ,  di d somethin g t o diminis h th e 
virulenc e o f  complaint s abou t  predators .  I f 
aesthetic s an d sentimen t  wer e poo r  ground s o n whic h 
t o challeng e a  policy ,  s o wer e hatre d an d fear .  By 
th e lat e 1930s ,  too ,  scientifi c  studie s wer e 
presentin g a  visio n o f  orde r  i n natur e whic h struc k a 
responsiv e chor d i n many peopl e an d provide d a 
"rational "  justificatio n fo r  protectin g nature .  Ald o 
Leopold ,  commentin g o n a  stud y whic h showe d tha t 
gees e did ,  apparently ,  trave l  i n famil y flocks ,  sai d 
tha t  "i t  i s  no t  ofte n tha t  cold-potat o mathematic s 
thu s confirm s th e sentimenta l  notion s o f  th e 
bird-lover, "  bu t  i n th e cas e o f  predator s th e col d 
observation s o f  scienc e reinforce d an d t o som e exten t 
fostere d th e "sentimenta l  notions."[44 ] 
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INSECTS, FOOD, AND HUNGER: THE PARADOX OF PLENTY FOR 
U . S. ENTOMOLOGY, 1 9 2 0 - 1 9 70 
J o hn H. P e r k i ns 
The E v e r g r e en S t a te C o l l e ge 
INTRODUCTION 
R a c h el C a r s o n 's S i l e nt S p r i ng (1962) i s p e r h a ps 
o ne of t he b e st known books among a l l e n v i r o n m e n t al 
h i s t o r i a n s, e v en t he o n es who have n ot d o ne t h e ir 
r e s e a r ch i n t he h i s t o ry of a g r i c u l t u r e, p e st c o n t r o l, 
o r t o x i c s u b s t a n c e s. I t i s no e x a g g e r a t i on t o say 
t h at S i l e nt S p r i ng had a c a t a l y t ic e f f e ct on t he 
c r e a t i on of an e n v i r o n m e n t al r e v i v al i n t he U . S. and 
E u r o pe d u r i ng t he l a t e 1960s and t he 1 9 7 0 s. The v e ry 
f a ct t h at e n v i r o n m e n t al h i s t o ry e x i s ts as a f i e l d of 
s t u dy can i n p a rt be c r e d i t ed to C a r s o n 's work. 
D e s p i te t he i m p o r t a n ce of S i l e nt S p r i ng and t he 
c o n t r o v e r sy o v er p e s t i c i d es i n s p a r k i ng w ide 
i n t e l l e c t u al i n t e r e s ts i n e n v i r o n m e n t al m a t t e r s, 
h i s t o r i c al i n v e s t i g a t i o ns have j u st begun to 
r e c o n s t r u ct t he c o n t e xt and s u b s t a n ce of C a r s o n 's 
b a t t l e. W h o r t o n 's B e f o re S i l e nt S p r i ng ( 1 9 7 4 ), 
G r a h a m 's S i n ce S i l e nt S p r i ng ( 1 9 7 0 ), and D u n l a p 's DDT 
( 1 9 8 0) e a ch d e v e l o p ed i m p o r t a nt a s p e c ts of t he 
s t o r y . [ l ] In t h i s e s s a y, a n o t h er p a rt of t he s u b j e ct 
i s e x p l o r e d: t he r e l a t i o n s h ip among i n v e n t i on and 
i n n o v a t i on i n p e st c o n t r ol p r a c t i c e s, t he food 
s u p p l y, and h u n g er i n t he U . S. b e t w e en 1920 and 1970. 
A g r i c u l t u r al p r o f e s s i o n a ls a re s h a r p ly d i v i d ed 
a b o ut t he c u r r e nt n e c e s s i ty of u s i ng i n s e c t i c i d es i n 
t he amount and manner as o c c u rs i n t he U . S. and o t h er 
p a r ts of t he w o r l d. One a n a l y st e s t i m a t ed t h at " f ood 
p r o d u c t i on c o u ld d e c r e a se 25 t o 20 p e r c e n t" and "our 
food and f i b e r depend at p r e s e nt and f o r s e v e r al 
y e a rs t o come on t he j u d i c i o us use of p e s t i c i d e s ." 
An even more p e s s i m i s t ic v iew came from f o r m er 
S e c r e t a ry of A g r i c u l t u re E a rl L. B u t z, who f l a t l y 
p r e d i c t ed f a m i n e: w i t h o ut p e s t i c i d es f a r m e rs " c o u ld 
n ot p r o d u ce enough food f o r 206 m i l l i o n 
A m e r i c a n s . " [ 2] 
O t h er a g r i c u l t u r al s c i e n t i s ts b e l i e ve a much 
l e ss s e r i o us s i t u a t i on f a c es t he U . S. David 
P i m e n t e l, an e n t o m o l o g i st from C o r n e ll U n i v e r s i t y, 
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f o r example, argued t h at crop l o s s es would i n c r e a se 
by 9 pe rcent i n d o l l ar va lue and 5 p e r c e nt i n terms 
of energy c o n t e n t. "No s e r i o us food sho r tage would 
occur in the United S t a t es i f p e s t i c i d es were 
wi thdrawn, because most s t a p le foods, such as wheat, 
would not be g r e a t ly a f fec ted by the wi thdrawal of 
c h e m i c a l s. However, the p roduc t ion of c e r t a in f r u i t s 
and v e g e t a b l e s, such as a p p l e s, peaches, on ions, and 
tomatoes would be g r e a t ly r e d u c e d . " [ 3] 
Given the fact t h at h igh ly knowledgeable sou rces 
d i s a g r ee about the n e c e s s i ty of c u r r e nt i n s e c t i c i de 
uses to feed the American peop le, one i s led to 
wonder about the p rocesses by which t h e se chemica ls 
came to play such a l a r ge r o le i n contemporary 
a g r i c u l t u r e. S ta ted more g e n e r a l l y, what f a c t o rs 
were conducive to the development of i n s e c t - c o n t r ol 
techno logy? If p reven t i on of famine and hunger do 
not s tand as u n i v e r s a l ly compel l ing reasons for the 
c u r r e nt f unc t i ons of i n s e c t i c i d e s, what must have 
been the case i n p rev ious years? 
PRELUDE TO CHANGE, 1860-1920 
A s o c i e t y 's methods of ob ta in i ng i t s food supply 
a re i n d i c a t i ve of t he c u l t u r e 's r e l a t i o n s h ip to the 
n a t u r al env i ronment. Food p roduc t i on in the United 
S t a t es underwent a profound change dur ing the per iod 
1920 to 1970; c a p i t al i npu ts were s u b s t i t u t ed for 
human and animal l abor in ways t h at al lowed and 
r e q u i r ed many r u r al people to leave a g r i c u l t u re and 
seek t h e ir f o r t unes i n urban a r e a s. This 
r e v o l u t i o n a ry t r ans fo rma t i on began be fo re the 
n i n e t e e n th cen tu ry and i t s course of e v e n ts a re not 
at an end . [ 4] Farming as a w a y - o f - l i f e w i t h 
commercial over tones became p r i m a r i ly a s p e c i a l i z ed 
i n d u s t ry i n which the "manufactur ing p l a n t" was a 
r u r al homestead. Remnants of an a g r a r i an ideo logy 
c louded the t r ans fo rma t i on i n which 
s c i e n t i f i c a l l y - b a s ed technology rep laced a fo l k a r t. 
I n s e c t - c o n t r ol technology was p a rt of t he package of 
new t e c h n o l o g i c al knowledge. 
T rans fo rmat ion of the food p roduc t i on system by 
t he adopt ion of new technology changed the economic, 
s o c i a l, and p o l i t i c al f ab r ic of t he United S t a t e s. 
I t a l so a l t e r ed the p h i l o s o p h i c al a t t i t u d es toward 
fa rmers and farming i n the American c u l t u r e. Given 
t he s e r i o u s n e s and c o m p l e x i t i es of t he changes, i t 
i s somewhat s u r p r i s i ng t h at they occur red i n the 
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absence of any s e r i o us d i s r u p t i o ns i n the phys i cal 
c a p a c i ty to produce food. A v a r i e ty of s o c i al 
d i s l o c a t i o n s, some of which were l inked to the 
t e c h n o l o g i c al t r a n s f o r m a t i on i n a g r i c u l t u r e, r e s u l t ed 
i n hunger and m a l n u t r i t i on for some Americans, but 
t h i s essay w i l l argue t h at the f a i l u r es i n the food 
p r o d u c t i on system were never due to a d imin ished 
p h y s i c al c a p a c i ty of the environment to s u s t a in us. 
New farming t e c h n o l o g i es were the product of 
many p r i v a te and pub l ic resea rch l a b o r a t o r i e s. 
Development and adopt ion of impor tant n i n e t e e n th 
cen tu ry mechanical d e v i c e s, ranging from the c o t t on 
g in to the moldboard plow to horse-drawn reape rs and 
t h r e s h e r s, were p r i m a r i ly the r e s u lt of p r i v a te 
e n t r e p r e n e u r i al i n v e n t o r s, some of whom were a l so 
f a r m e r s . [ 5] Success ful i n v e n t i o ns o f ten prov ided the 
b a s is for founding a new company. Some of t he 
l a r g e st farm machinery manu fac tu re rs, such as Deere 
and Co. , can be t raced to success ful i n v e n t i o ns 
be fo re the s t a rt of the t w e n t i e th c e n t u r y . [ 6] 
Companies based on the p roduc t ion of mechanical 
d e v i c es were j o ined by chemical companies, 
p a r t i c u l a r ly a f t er 1915. The chemical i ndus t ry was 
the pr imary sou rce of new p roduc ts i n f e r t i l i z e rs and 
p e s t i c i d e s. Today, p r i v a t e - s e c t or resea rch con t i nues 
t o pour new money i n to the development of new farm 
techno logy. An es t ima ted $575 m i l l i o n was inves ted 
i n 1975 . [7] 
Ou tpu ts from p r i v a te r esea rch were merged wi th 
e q u a l ly impor tant knowledge p roduc t ion by the pub l ic 
s e c t or r e s e a r ch and educa t ion e s t a b l i s h m e n t. Land 
g r a nt u n i v e r s i t i es were e s t a b l i s h ed to educate the 
farming c l a ss i n 1861 and 1890. A g r i c u l t u r al 
exper iment s t a t i o ns were c rea ted as resea rch ad j unc ts 
t o the land g r a nt u n i v e r s i t i es by the Hatch Act of 
1887. Ex tens ion educa t i on, a key i n g r e d i e nt i n the 
t r a n s f er of new knowledge to working farmers, was 
c o n s i d e r a b ly enhanced by passage of the Smith-Lever 
Act i n 1914. Some con t rove rsy surrounded the 
e s t a b l i s h m e nt of each component of the pub l ic 
t e a c h i n g - r e s e a r c h - o u t r e a ch educa t ion complex, but by 
1920 p roponen ts of t he system had c l e a r ly s o l i d i f i ed 
t h e ir g a i n s . [ 8] The United S t a t es had the l a r g e st 
a g r i c u l t u r al r e s e a r ch e s t a b l i s h m e nt i n the wor ld, and 
i t s e lements s t r e t c h ed from USDA headqua r te rs i n 
Washington, D.C., to each of t he s t a t e s' land g r a nt 
u n i v e r s i t i es to each c o u n t y 's coope ra t i ve ex tens ion 
o f f i c e. 
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Knowledge generated by the public and pr iva te 
research establ ishments was heterogeneous and 
d iverse. New machines, improvements on old machines, 
and adaption of horse-powered machines to the steam 
and gasol ine engines were par t i cu la r ly important 
developments of the la te nineteenth and early 
twent ieth cen tu r ies. Introduction of new p lant 
v a r i e t i es from abroad and creat ion of new v a r i e t i es 
through genetic breeding were s ign i f i cant in the 
ear ly twent ieth century, pa r t i cu la r ly the development 
of hybrid corn. F e r t i l i z e r s, pes t i c ides, an t i b i o t i cs 
and other chemicals were adopted by increasingly 
mechanized farmers, especia l ly a f ter 1945. 
Econometric s tud ies of technological development 
i n Japan and the United States between 1880 and 1960, 
ind ica te that American inventions were biased toward 
the creat ion of labor-saving devices. Japanese 
invent ions, in con t ras t, were slanted more towards 
knowledge that increased the product iv i ty of land 
instead of labor. These general pa t te rns ref lected 
the re la t i ve scarc i ty of labor compared to land in 
the United States and of land compared to labor in 
Japan.[9] In short, the inventive genius in the 
United States was successful in creat ing the 
condi t ions of cap i ta l - in tens ive farming in part 
because the North American environment had abundant 
land compared to people during the early part of the 
twent ieth century. 
Entomology became a profession and an academic 
d i sc ip l i ne in the l ast three decades of the 
nineteenth century. Land grant un i ve rs i t i es, s t a te 
ag r i cu l tu ral experiment s ta t i ons, the U.S. Department 
of Agr icul ture, and s ta te Departments of Agricul ture 
provided jobs that permitted students of insec ts to 
move from amateur to professional s ta tus at a time 
when serious e f fo r ts at farm mechanization were 
underway. Much entomological work before 1920 was 
devoted to iden t i f i ca t ion and taxonomic 
c l ass i f i ca t i on of insects and to the design of 
p rac t i cal pest -cont rol measures. Only a few 
insec t i c i des, such as lead arsenate, Par is green, and 
botanical products, were avai lab le before 1920. 
Their uses were res t r i c ted primari ly to high cost 
f r u i t s and vegetables. With few except ions, 
entomological knowledge for most f ie l d crops before 
1920 consisted of var ia t ions in farming prac t i ces so 
as to destroy or remove insect-breeding hab i ta t. 
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Some farmers made l i t t l e or no consc ious e f f o rt to 
reduce t h e ir l o s s es to i n s e c t s. 
AGRICULTURE TRANSFORMED, 1920-1970 
High p r i c es for farm produce p lus heavy 
p r o d u c t i on was s t i m u l a t ed by the needs for food i n 
Europe dur ing World War I , 1914-1918. American 
fa rmers thus prospered m igh t i ly dur ing the c o n f l i ct 
and used many of t h e ir p r o f i t s to i n v e st i n new t ypes 
of farm mach ines. Motorized t r a c t o rs on farms, for 
example, i nc reased from 25 thousand in 1915 to 246 
thousand in 1920. [10] Unfor tuna te ly for American 
fa rmers, t h e ir export markets co l l apsed wi t h t he end 
of h o s t i l i t i e s, and p r i c es dropped s h a r p l y. While 
t he r e st of American s o c i e ty en te red a w i ld , woo l l y, 
and g e n e r a l ly p rosperous decade, farmers descended 
i n t o a ch ron ic s t a te of dep ress i on. For them the 
doldrums of t he Great Depress ion of t he 1930s began a 
decade e a r l y . [ 1 1] 
I t i s impor tant to note t h at economic problems 
f o r farmers were not caused by a sho r tage of goods 
fo r s a l e. Rather i t was p r e c i s e ly the o p p o s i t e. 
American farmers could produce more food and f i b er 
than the U.S. market could absorb. P r i c es were 
d e p r e s s e d, a bonus for the growing body of urban 
consumers but a bane for the farm p roduce rs. Wheat, 
f o r example, went from $2.19 per bushel to $0.97 per 
bushel between 1919 and 1922. [12] Total food 
s u p p l i es were more than adequate to supply the U.S. 
p o p u l a t i o n, but t h at fact did not s p e ll p r o s p e r i ty 
f o r fa rmers. At l e a st one a g r i c u l t u r al economist 
summed i t up n e a t ly i n 1927 by not ing t h at more 
peop le assumed someone l i ved on a farm only i f they 
had t o . [ 1 3] Adequate s u p p l i es from the coun t r ys i de 
d id not make the c o u n t r y s i de an a t t r a c t i ve p l a ce to 
l i v e . 
Doldrums on the farm n o t w i t h s t a n d i n g, the 1920s 
were e x c e p t i o n a l ly a c t i ve years for economic 
entomology. New chemica ls were developed or adopted 
f o r use as i n s e c t i c i d e s. One of the most s p e c t a c u l ar 
s u c c e s s es r e s u l t ed from the work of E. B. B lakes lee 
of USDA. He d iscovered t h at pa ra -d i ch l o robenzene 
(PDB) could e f f e c t i v e ly c o n t r ol the p e a c h - t r e bo rer 
(Sann ino idea e x i t i o sa [Say]) an i n s e ct t h at former ly 
cou ld be c o n t r o l l ed only by l a b o r - i n t e n s i ve methods 
such as removing l a r vae from beneath the bark by 
hand . [14] PDB was a by-p roduct of the manufacture of 
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p io r i c acid, which was an essent ial part of making 
exp los ives. Blakeslee's succes was a boon to peach 
o rcha rd i s t s, who began increasing the ir use of the 
mater ial un t il they reached one-half mi l l io n pounds 
per year in the ear ly 1940s. Protect ion of c lo thes 
from moths was an even more important market that 
used 12.5 mi l l io n pounds of PDB per year. [15] 
Of equal or more importance to entomology and to 
American agr icu l tu re was Bert R. Goad's discovery 
that calcium arsenate could control the depradations 
of the boll weevil (Anthonomus grandis Boh.). Coad, 
a lso a USDA entomologist, did h is experimental work 
during the period 1916-1918.[16] Cotton growers 
began adopting the use of the material a f ter 1920, 
and 13 mi l l io n pounds were used per year by 1923.[17] 
Although calcium arsenate was not un iversa l ly used by 
cot ton producers, i t was important in some operat ions 
and i t was important symbolically because i t allowed 
the mass treatment for the f i r s t time of a row crop. 
Previous to calcium a rsena te 's use on cot ton, only 
f r u i t s and vegetables were s ign i f i cant users of 
i nsec t i c i des. Calcium arsenate joined lead arsenate, 
Par is green, other a rsen ica ls, and a var ie ty of 
botan ical insec t i c ides as one of the products that 
gave a boost to the growing American chemical 
indust ry. The fact that these compounds enjoyed 
increasing use by at least some American farmers 
indicated that they were also becoming part of the 
U.S. food production system. 
New methods of applying insec t i c ides also became 
important during the 1920s. Advances in a i r c r a ft 
technology stimulated by World War I yielded be t ter 
a i r c r a ft plus a growing body of sk i l led p i l o t s. 
Attachment of dusting and spraying machinery to 
a i r c r a ft were a ll that was necessary in order to 
launch the f ie l d of "ag av ia t ion ." The f i r s t 
recorded aer ial appl icat ion of i nsec t i c ides was in 
Ohio in 1921 when entomologists of the Ohio Sta te 
Universi ty applied lead arsenate dust to catalpa 
sphinx moths. The new aer ial appl icat ion industry 
grew slowly as new chemicals for d i f fe rent crops were 
added to the ag av ia to r 's c a p a b i l i t i e s. Application 
of calcium arsenate dusts became popular on some 
large cotton p lan ta t ions, for example in the 
Mississippi de l ta with large, f l a t f ie l d unhindered 
by f o res t s. After World War I I , ae r ial app l ica t ion 
became a highly s ign i f i cant part of American 
ag r i cu l t u ral production.[18] 
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Growth in the uses of i nsec t i c ides during the 
1920s was accompanied by an increase in the 
regulatory power and respons ib i l i ty of the federal 
government. Major l eg i s la t i on was passed in 1910 to 
es tab l i sh qual i ty standards for the major 
i n s e c t i c i d e s, lead arsenate and Par is green. For 
other mate r ia l s, the law required that the product be 
labe l led with an accurate statement about the 
produc t 's capab i l i t i es . [ 19] Federal regulat ions 
under the Insect ic ide Act of 1910 were pr imari ly a 
consumer protect ion law with the consuner being the 
farmer or homeowner who purchased a pest ic ide 
product. 
Advances in the uses of insec t i c ides were the 
most spectacular development of economic entomology 
through the 1920s, but they were by no means the only 
ones. "Classical b io log ical cont ro l ," the de l ibera te 
importat ion of natural enemies of insec ts in to the 
U.S., became a prominent component of entomological 
sc ience. Major un i ts of the USDA and of the 
Universi ty of Cal i fornia were the loci for most such 
work during the decade. Curt is P. Clausen and Harry 
S. Smith, plus other col leagues, continued e f for ts to 
cont rol the Japanese bee t le, European corn borer, 
gypsy moth, European earwig, San Jose scale, and 
other insec ts . [20] Although they were not always 
successful in p rac t i cal matters, the bio logical 
control s p e c i a l i s ts contr ibuted importantly to the 
growing d i sc ip l i ne of ecology, especia l ly in the area 
of population dynamics. The concept of "density 
dependent regulat ion of populations" developed as a 
t heo re t i cal adjunct to applied s tud ies in b io logical 
cont rol through the works of Smith and h is 
assoc ia tes . [21] 
A second area of development was in organized 
programs of "cu l tural con t ro l ." The European corn 
borer, (Ost r in ia nub ia l is Hubn.), was discovered in 
eastern North America in 1917. I t spread s teadi ly 
toward the massive corn acreage of the American 
midwest and was c lear ly posing a th reat to the region 
by the ear ly 1920s. Experiences with the insect on 
the east coast demonstrated that the i nsec t 's damage 
could be control led by careful san i ta t ion in the 
f i e l d . Stalks of corn had to be buried by plowing 
them under soon af ter the harvest. Although 
entomologists themselves may not have been heavily 
involved in i t s design, a program was advocated by 
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the In ternat ional Corn Borer Committee to prevent the 
i n s e c t 's advance into the Canadian and American 
midwest. Congres appropriated $10,000,00 for a 
massive "clean up" campaign in 1927, mostly in the 
s t a t es of Ohio, Indiana, and Michigan. Federal crews 
ass is ted farmers in destroying a ll s ta lks that could 
harbor the following year 's crop of the moth. A 
tremendous hoopla of public re la t i ons e f fo r ts 
surrounded the campaign, but i t s p rac t i cal e f fec ts 
were judged to be n i l . The moth kept spreading i t s 
geographic range. USDA entomologists fai led to 
support a second year 's e f fo r t s, and the program died 
a f ter the end of 1927.[22] 
Even though entomologists made progress in 
f i e lds other than insec t i c idal cont ro l, i t i s 
important to note that by the end of the 1920s 
i nsec t i c i des were c lear ly showing strong increases in 
use compared to a l te rna t i ve methods of i nsec t -pest 
con t ro l. Biological contro l, organized programs of 
cu l tu ral cont ro l, and other suppression methods never 
t o t a l ly atrophied but they became more and more 
relegated to a secondary importance in p rac t i cal 
ag r i cu l tu ral production. By 1930 only a few crops, 
such as f r u i t s, vegetables, and cotton, were 
receiv ing regular treatments with chemicals. Some 
insect pests of l ivestock, such as screwworm fl y 
(Cochliomyia hominovorax [Coqu.]), were also t reated 
regular ly with various chemical concoctions.[23] 
By and large, these crops and l ivestock e i ther 
were not part of the s tap le d iet of the American 
people or the suppl ies of these commodities were not 
heavi ly dependent upon the chemical t reatments. 
Advances in entomological science and technology were 
thus not cloely t ied to e f for ts to improve the food 
supply of the American people. 
A social support system for the use of 
i nsec t i c i des was also firml y in place by the end of 
the 1920s. The chemical industry was increas in ly 
able to supply products in the amounts and q u a l i t i es 
needed. Calcium arsenate, for example, went from 
being a compound of essen t ia l ly zero commercial value 
to an insec t ic ide with annual sa les of tens of 
mi l l ion s of pounds, a ll within the space of a few 
years in the early 1920s. More s ign i f i cant in the 
l i gh t of l a t er developments, the r i se to commercial 
prominence of PDB signal led that the American 
chemists could re l iab ly produce insec t i c ides based on 
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synthet ic organic molecules. Before the s t a rt of 
World War I , v i r tua l ly a ll American uses of such 
molecules were based on German imports. Cessation of 
t rade due to the h o s t i l i t i es stimulated the 
development of an American industry that could use 
coal tar in termediates. PDB was simply the f i r s t of 
many insec t i c ides that ul t imately was produced in 
large quan t i t i es by the new industry. 
Other par ts of the social support system for the 
regu lar use of i nsec t i c ides in American agr icu l tu re 
included the aer ial appl icat ion industry and the 
system of government regu la t ions. The former was an 
aid to farmers seeking to economize on the labor 
cos ts, and the l a t t er was essent ial to protect 
farmers from fraud that they could not detect 
themselves without sophist icated chemical s k i l l s. 
Both ae r i al appl icat ion and regulat ion created a 
c l imate that encouraged producers to make 
i nsec t i c i des a regular part of the ir production 
system. 
Only two factors hindered the adoption of 
i nsec t i c i des during the 1920s. F i rs t, increasing use 
of lead arsenate on apples, pears, and other f r u i t s 
and vegetables igni ted a controversy over the safety 
of res idues of lead and arsenic on marketed f r u i t . 
Harvey Willey, head of USDA's Bureau of Chemistry, 
championed the cause of unadulterated food and was 
the major author/proponent of the 1906 Pure Food and 
Drug Act. Although Willey seemed not to have been 
ser ious ly worried about the residues of lead and 
arsen ic on f r u i t , the regulatory powers he i n i t i a ted 
were the basis for ser ious concern by the government 
over the spray residues af ter 1919. Continual 
squabbles through the 1920s and 1930s dampened 
enthusiasm for i nsec t i c ides, at l east in the eyes of 
phys io log is ts and medical s c i e n t i s ts who thought the 
p rac t i ce dangerous to human heal th. [24] The fact 
t hat lead arsenate and other compounds were not 
dropped from commercial apple production indicated 
that farmers and entomologists were marching to a 
d i f fe rent tune than the regu la to rs. Nevertheless, a 
cloud hung over production methods of those farmers 
who f i r s t and most en thus ias t i ca l ly headed for 
regular use of i nsec t i c i des. 
A more ser ious concern with the wider adoption 
of i nsec t i c ides was a simple economic and technical 
problem. Despite the u t i l i t y of the compounds 
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developed before 1930, they s t i l l d i dn 't work very 
we l l . The arsen ica ls had to be applied in fa i r l y 
la rge quan t i t i es to be e f fec t ive. Doses of f iv e to 
ten pounds per acre of calcium arsenate on cot ton, 
repeated several times a growing season, for example 
were necessary to protect cotton from the bo ll 
weevi l . [25] In general, only high priced f r u i t s and 
vegetables or crops subject to massive damage, such 
as cotton, were t reated with i nsec t i c ide. Beef and 
dairy c a t t l e, p igs, and chickens received l i t t l e 
chemical input, except in southerly areas subject to 
a t tack by c a t t le t icks and screwworm f l i e s. Insect 
damage was occurring in these crop and l ivestock 
en te rp r i ses. Control measures, however, consisted 
mostly of cu l tu ral and san i ta t ion p rac t i ces or, most 
of ten, the farmer simply "grinned and bore i t . " 
General depression in the 1930s made the farm 
depression even worse than i t had been in the 192 0s. 
Unemployment rose in the c i t i es and produced extreme 
hardship and an i nab i l i ty to purchase needed food 
supp l ies. Indust r ial output slumped, and banks were 
unable and unwill ing to provide c red i t. Drops of 
stock pr ices on Wall S t reet, espec ia l ly during 
October, 1929, are the best known cha rac te r i s t i cs of 
the Great Depression today and provide the most vivi d 
images in the minds of most people. Equally 
d i sas t rous, however, were the drops in pr ices of farm 
commodities a f ter 1929. Aggregate pr ices stood at an 
index of 100 in 1926, reached a s l i gh t ly higher 104.9 
before the stock market crash, and then plummeted 
s tead i ly to 48.2 in 1932. Spec i f ica l ly, hogs dropped 
from $10.67 per hundredweight in 1929 to $4.12 in 
1932. Wheat, the American s tap le, went from $1.30 
per bushel in 1929 to $0.53 in 1932.[26] Those who 
kept the ir jobs and incomes were be t ter off 
f i nanc ia l l y, but great hardship was wreaked on the 
mi l l ion s of farm and urban fami l ies who l ost t he ir 
sources of l ive l ihood. 
Murray. R. Bennedict summed i t up neat ly: 
Condit ions in the farm areas were 
t ru l y desperate. Yet the s i tua t ion was 
great ly changed from that of the 192 0s. No 
longer was the farmer voicing h is p ro test 
against a prosperous urban sector of the 
economy. Inequa l i t ies had been removed, 
not by ra is ing the farmer to the urban 
l e v e l, but by a d isas ter that reduced 
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n e a r ly a l l c l a s s es to a c o n d i t i on of s e v e re 
d e p r e s s s i o n . [ 2 7] 
Hunger and m a l n u t r i t i on lu rked i n the pocke ts of 
t he American peop le who were too poor to buy enough 
good food i n the 1920s. The g r e at Depress ion changed 
a modera te ly small problem to an ep idemic. 
Pove r t y - i nduced hunger e x i s t ed i n the face of s u r p l us 
a g r i c u l t u r al p roduc t i on. P r e s i d e nt F rank l in 
R o o s e v e l t 's New Deal redes igned the func t ion of t he 
f e d e r al government i n a g r i c u l t u re by a t t a c k i ng the 
p r i c e - r e d u c i ng s u r p l u s e s. The A g r i c u l t u r al 
Adjustment Admin i s t r a t i on, c rea ted i n May, 1933, 
e n t e r ed i n to vo l un ta ry agreements wi th farmers to 
r educe ac reage p lan ted and thus reduce o u t p u t. [28] 
Other forms of r e l i ef helped both r u r al and urban 
poor ga in acces to food and o ther n e c e s s i t i es of 
l i f e , but i t i s impor tant to note t h at t he 
gove rnmen t 's pr imary aim dur ing the 1930s was to 
reduce the ou tput of American a g r i c u l t u r e. 
D e s p i te the s u r p l u s es and low p r i c e s, impor tant 
change in a g r i c u l t u r al p roduc t ion p r a c t i c es cont inued 
du r i ng the 1930s. Al l of them tended to i nc rease the 
ou tput a v a i l a b le from e i t h er human l a b or or from 
l a n d. Some t e c h n o l o g i c al changes did both. 
Mechan iza t ion, for example, i nc reased the e f f i c i e n cy 
of human l a b o r. T rac to rs inc reased from 920,000 to 
1,567,000 between 1930 and 1940. Grain combines 
i n c r e a s ed from 6 1, 000 to 190,000, and corn p i cke rs 
i n c r e a s ed from 50,000 to 110,000 dur ing the same 
p e r i o d. Mi lk in g machines went from 100,000 to 
170 ,000 . [ 29] Cont inued developments wi t h hybr id corn 
a l so produced i n c r e a s es i n e f f i c i e n c y, e s p e c i a l ly 
l a n d. Poss ib ly of most s i g n i f i c a n ce for i n c reas ing 
t he p r o d u c t i v i ty of land was the e f f o rt to produce 
and use more f e r t i l i z e r . Average y i e l ds per h e c t a re 
of wheat, co rn, c o t t o n, and o ther crops began 
s t e a d i ly to r i se as American farmers turned 
i n c r e a s i n g ly toward the use of f e r t i l i z e rs of many 
s o r t s. 
I n s e c t - c o n t r ol technology changed l i t t l e dur ing 
t he decade of the 1930s. Impor tant advances were 
made i n the i d e n t i f i c a t i o n, r e a r i n g, and c o n t r ol of 
many s p e c i e s. Screwworm f l i e s , for example, were 
d i s t i n g u i s h ed taxonomica l ly from o ther l i v e s t o ck 
p e s ts i n 1933, and new c o n t r ol p r a c t i c es were 
des igned on the b a s is of a new unders tand ing of t he 
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insect' s biologica l  habits.[30 ]  Similarly ,  a  fe w ne w 
chemical s wer e introduce d a s insecticides ,  bu t  fe w o f 
the m receive d muc h attention .  Problem s i n insec t 
contro l  ha d n o particula r  relationshi p t o effort s t o 
solv e th e problem s o f  hunge r  resultin g fro m th e 
Depression .  Suc h advance s a s ther e wer e tende d t o 
increas e th e productivit y o f  labo r  an d land ,  bu t 
thos e advance s wer e insignificant . 
Onl y th e continue d bickerin g o f  entomologists , 
appl e growers ,  an d toxicologlst s ove r  th e safety ,  o r 
lac k thereof ,  o f  lea d an d arseni c residue s o n frui t 
capture d th e imaginatio n o f  th e publi c a t  large . 
Passag e o f  th e Federa l  Food ,  Drug ,  an d Cosmeti c Ac t 
of  193 8 wa s i n par t  th e resul t  o f  agitatio n ove r  thi s 
particula r  insect-contro l  technology .  Afte r  1938 , 
th e governmen t  wa s empowere d t o establis h tolerance s 
fo r  th e poisonou s residue s an d the n seiz e al l 
markete d item s tha t  exceede d th e limits .  Previou s t o 
1938 ,  federa l  authoritie s ha d t o prov e i n cour t  tha t 
eac h individua l  shipmen t  seize d constitute d a  hazar d 
t o huma n health.[31 ]  Fe w case s coul d b e wo n unde r 
suc h stringen t  rules . 
Relativ e stabilit y  i n matter s o f  insec t  contro l 
ende d afte r  193 9 du e t o tw o primar y factors :  th e 
inventio n o f  DDT i n 193 9 an d politico—economi c 
change s stimulate d b y Worl d War  II .  Eve n thoug h DDT 
was invente d befor e an d independentl y o f  th e war ,  it s 
own histor y quickl y becam e engulfe d i n th e conflict . 
Paul  Herma n Mueller ,  a  chemis t  wit h th e J .  R.  Geigh y 
Co.  S A i n Basle ,  Switzerland ,  identifie d th e 
insecticida l  propertie s o f  th e compoun d a s h e 
searche d fo r  a  compoun d tha t  coul d protec t  clothe s 
agains t  depradation s o f  moths .  Ha d th e wa r  no t 
intervened ,  littl e evidenc e suggest s tha t  adoptio n o f 
DDT fo r  othe r  purpose s woul d hav e proceede d quickly . 
The Swiss ,  however ,  face d a  cutof f  o f  foo d import s 
plu s th e influ x o f  lice-ridde n refugee s fro m th e wa r 
zone .  The y therefor e quickl y trie d DDT fo r  contro l 
of  Colorad o potat o beetl e an d o f  huma n lice .  I t  wa s 
successfu l  i n bot h area s an d quickl y adopte d fo r  bot h 
agricultur e an d publi c healt h purpose s i n Switzerlan d 
by 1942.[32 ] 
J.  R.  Geigh y official s notifie d thei r  branche s 
of  DDT' s abilities ,  bu t  thei r  firs t  approac h t o thei r 
subsidiar y i n th e U.S .  brough t  a  tota l  lac k o f 
interest .  Lea d arsenat e wa s consideere d goo d enoug h 
t o tak e car e o f  al l  problem s i n th e U.S .  wit h th e 
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Colorado p o t a to b e e t l e. A second approach, I n i t i a t ed 
a f t er the U.S. had en tered the war, brought a much 
more e n t h u s i a s t ic r e c e p t i o n. Geighy o f f i c i a l s i n New 
York passed the subs tance to USDA l a b o r a t o r i es t h at 
were d e s p e r a t e ly search ing for agen ts to k i l l 
mosqu i t oes, l i c e, c h l g g e r s, and o t h er vermin 
a f f e c t i ng combat t r o o p s . [ 3 3] 
By 1943, the USDA recommended the m a t e r i al to 
t he armed f o r c e s, and most p roduc t ion of t he 
s u b s t a n ce was channeled to m i l i t a r y purposes u n t il 
t he end of t he war i n 1945. Exper iments to adopt DDT 
f o r American a g r i c u l t u re were i n i t i a t ed at USDA and 
s t a te u n i v e r s i ty exper iment s t a t i o ns be fo re 1945, and 
recommendat ions were qu ick ly forthcoming on how to 
use the chemical i n the p roduc t ion of a p p l e s, 
o r a n g e s, co ton, da i ry p r o d u c t s, beef c a t t l e, and many 
o t h er c r o p s. DDT qu ick ly became regarded as a 
m i r a c le chemical in the popu lar mind and as the most 
s tunn ing s c i e n t i f ic d iscovery ever i n the community 
of p r o f e s s i o n al e n t o m o l o g i s t s. Research avenues i n 
entomology and p roduc t i on p r a c t i c es of farmers and 
r a n c h e rs were ad jus ted to i n v e s t i g a te and e x p l o it the 
enormous power of DDT to suppres many i n s e ct 
p o p u l a t i o n s. S i m i l a r ly t he chemical i ndus t ry qu ick ly 
leaped to i n v e s t i g a te the p o t e n t i al for o t h er 
s y n t h e t ic o rgan ic molecu les to p rov ide a foundat ion 
f o r o t h er i n s e c t i c i d es wi t h which to compete wi th the 
DDT i n s e c t i c i d e s . [ 3 4] 
P r e p a r a t i on for DDT's ready accep tance by 
American farmers was a by-product of the economic 
c o n d i t i o ns of war- t ime farming. Surp luses and low 
p r i c es were the dominant problems of American farmers 
du r i ng the 1920s and 1930s, but i n war, s u r p l u s es 
tu rned i n to v i t al m i l i t a r y commodi t ies. War 
i n t e r r u p t ed a g r i c u l t u r al p roduc t ion and t r ade i n 
Europe, and the United S t a t es began to supply c r u c i al 
food s t u f fs to a l l i ed c o u n t r i e s. War a l so brought 
economic recovery to the American peop le, who p laced 
i n c r e a s ed demand on the bounty of American farms. 
Moreover, war removed labor from the farm to the 
f a c t o ry and to the armed f o r c e s. Farmers, l e f t w i t h 
l i t t l e h i red l a b o r, high p r i c e s, and good incomes did 
t he only l o g i c al th ing they cou ld: con t inue to 
mechanize and to adopt any o t h er c a p i t al input they 
cou ld so as to r a i se t h e ir own y i e l d s . [ 3 5] 
F e r t i l i z e r s, newly developed h e r b i c i d e s, and 
i n s e c t i c i d es such as DDT were exac t ly the t ypes of 
i n p u ts American farmers could p r o f i t a b ly use under 
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t he c o n d i t i o ns genera ted by t he war. 
F e a rs of a postwar dep ress ion of farm p r i c es was 
an o v e r r i d i ng concern among a g r i c u l t u r al 
a d m i n i s t r a t o r s, f a r m - s t a te Congressmen, and farmers 
d u r i ng the war. No one wanted a r e p e at of t he farm 
d e p r e s s i on t h at fol lowed World War I . P r o v i s i o ns 
were b u i l t i n to the farm l e g i s l a t i on e f f e c t i ve dur ing 
t he war t h at high p r i ce suppo r ts would con t inue for 
two years a f t er a dec la red end of h o s t i l i t i e s . [ 3 6] 
P r e s i d e nt Truman made the requ i red d e c l a r a t i on on 
December 3 1, 1946, and thus e s t a b l i s h ed cont inued 
h igh p r i c es through the end of 1948. An a d d i t i o n al 
bulwark a g a i n st a postwar dep ress ion was t he 
launch ing of the Marsha l P lan to r e s t o re p r o s p e r i ty 
t o c a p i t a l i st Europe. A consc ious e f f o rt to 
r e h a b i l i t a te the i n d u s t r i al and a g r i c u l t u r al economy 
of Europe, p l us e f f o r ts to p rov ide emergency food 
r e l i ef to both Europe and Japan ensured American 
fa rmers of e x c e l l e nt export markets and high p r i c es 
th rough the end of the 1940s . [37] 
Adopt ion of DDT and t he o t h er new i n s e c t i c i d es 
t h at flowed from the chemical i ndus t ry a f t er the war 
was assured by the p r i ce s t r u c t u r es then p r e v a i l i ng 
f o r farm goods. By 1950, the new chemica ls had 
e f f e c t i v e ly supp lan ted the o l d er i n s e c t i c i d es such as 
l ead and calc ium a r s e n a t e, P a r is g reen, and the 
b o t a n i c a l s. Research on b i o l o g i c al c o n t r ol was 
l a r g e ly abandoned, e s p e c i a l ly by the USDA, i n favor 
of the new i n s e c t i c i d e s. Entomolog is ts and farmers 
d r i f t ed away from c u l t u r al c o n t r o ls such as crop 
r o t a t i on and orchard s a n i t a t i o n, because the t o x ic 
chemica ls obv ia ted the need for such expens ive, l a b or 
i n t e n s i ve p r a c t i c e s . [ 3 8] 
Was the " chem ica l i za t i on" of i n s e ct c o n t r ol 
des igned as a measure to i n s u re food s u p p l i es for t he 
American people? No. The major fear when the new 
chemica ls rep laced o t h er methods was t h at of a r e t u rn 
t o unmarketab le, p r i c e - d e p r e s s i ng s u r p l u s. American 
peop le achieved record high consumption l e v e ls of 
food dur ing World War I I , be fo re i n s e c t i c i d es made 
much c o n t r i b u t i on to the ou tput of s t a p le c r o p s, 
mea t s, and da i ry p r o d u c t s. Moreover, s u b s t a n t i al 
s u p p l i es of f oods tu f fs went to a l l i ed n a t i o ns dur ing 
t he war . [39] Immediately a f t er the war, only a 
c o n t i n u a t i on of export markets and government p r i ce 
s u p p o r ts could save the American farmer from a r e t u rn 
t o the c o n d i t i o ns of t he 1930s. P r o t e c t i ng crops 
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from insec ts had something to do with the s t ruc tu re 
of ag r i cu l t u ral production, but i t had nothing to do 
with the feeding of the American people. 
I nsec t i c ides appeared to be the unchallengeable 
wave of the future in 1950 for entomological 
researchers and for farmers and ranchers, but 
blemishes appeared. Residues of the sprays and dusts 
on food and feed emerged as an issue in the l a te 
1940s a f ter having been largely ignored for nearly 
ten years. At the outbreak of World War I I , 
regulatory personnel of the Food and Drug 
Administrat ion had been preparing to hold public 
hear ings for es tab l ish ing to lerances of arsenical and 
other i nsec t i c idal mater ia ls of f r u i t s and 
vegetab les. War forced a postponement of the 
procedures out l ined in the Food, Drug and Cosmetic 
Act of 1938. The invention of the synthet ic organic 
i nsec t i c i des such as DDT completely changed the 
nature of the problems.[40] Congres and the Food 
and Drug Administration moved to rec t i fy the 
s i t ua t i on in 1949. 
The House of Representat ives establ ished the 
Select Committee to invest iga te the Use of Chemicals 
i n Foods and Cosmetics, or the "Delaney Committee" 
a f ter i t s chairman, James J. Delaney (D., N.Y.). 
Hearings of the Delaney Committee (1950-1952) were 
aimed at the need for new leg i s la t i on to control the 
amounts of pes t i c ide residues that could occur on 
foods and feeds.[41] Simultaneously, the Food and 
Drug Administration i n i t i a ted a se r ies of hearings on 
the amounts of res idues that could be to lerated 
safely on f r u i t s and vegetables. Results at the FDA 
hearings were made moot by the passage of an 
amendment to the Food, Drug, and Cosmetic Act that 
changed the mechanism by which to lerances for 
pes t i c i dal residues were estab l ished. The Mil le r 
Amendment, a f ter Congressman A. L. Mil le r (R. , 
Nebraska), provided that a manufacturer of a chemical 
t o be used in pest control had to obtain a 
" to lerance" from the Food and Drug Administration 
p r ior to reg is te r ing and se l l ing the chemical in 
i n t e r s t a te commerce.[42] FDA would award a to lerance 
based on data from safety t e s ts conducted by the 
manufacturer. The in tent of the Mil le r amendment was 
t o sh i ft the burden of proof of a pes t i c i de 's safety 
from the government to the manufacturer. 
Pes t i c ide manufacturers were nervous and upset 
6 3 3 
by th e Congressiona l  an d FDA hearing s o f  1950-1952 , 
becaus e the y feare d tha t  ne w law s migh t  hinde r  thei r 
abilit y  t o discover ,  develop ,  an d marke t  ne w 
chemical s o r  t o continu e sellin g th e product s the y 
alread y had .  Similarly ,  mos t  researc h emtomologist s 
fro m stat e an d federa l  laboratorie s feare d tha t  ne w 
regulation s woul d dampe n thei r  professiona l  autonom y 
t o researc h an d recommen d th e method s o f  pes t  contro l 
the y considere d mos t  "efficient. "  Fre d C .  Bishopp , 
directo r  o f  entomologica l  researc h fo r  USDA,  fel t 
tha t  th e threat s t o th e us e o f  insecticide s hindere d 
th e abilit y  o f  farmer s t o provid e a  plentifu l  suppl y 
of  inexpensiv e nutritiou s food .  Publi c argument s i n 
defens e o f  pesticide s generall y di d no t  touc h o n th e 
relationshi p betwee n th e use s o f  th e chemical s an d 
th e preventio n o f  hunge r  an d malnutrition ,  bu t 
Bishopp' s privat e remark s indicate d tha t  he ,  a s a 
nationa l  spokesma n fo r  entomology ,  wa s concerne d 
abou t  th e issue.[43 ]  Bishop p di d no t  discus s th e 
pre-eminen t  rol e o f  cro p surpluse s i n America n 
agricultura l  policy . 
Di d th e ne w laws ,  particularl y th e Mille r 
Amendment,  hav e an y noticeabl e effec t  o n th e us e o f 
pesticides ? Apparentl y not .  Afte r  it s passag e i n 
1954 ,  use s o f  insecticides ,  herbicides ,  fungicides , 
and othe r  chemical s continue d t o rise.[44 ] 
Ironically ,  i n fact ,  th e Mille r  Amendment' s majo r 
effec t  may hav e bee n t o remov e a  seriou s proble m o f 
publi c relation s tha t  wa s possibl y o f  mor e dange r  t o 
th e chemica l  industr y tha n wa s th e requiremen t  o f 
safet y testing .  Advers e publicit y abou t  insecticid e 
residue s i n foo d ultimatel y migh t  hav e provoke d fa r 
more stringen t  reaction s ha d no t  th e Mille r  Amendment 
intervene d t o promot e a n atmospher e o f  security . 
Two othe r  seriou s problem s wit h insecticide s 
emerge d i n th e 1950s ,  an d the y threatene d t o destro y 
relianc e o n th e us e o f  insecticides .  Thei r  influenc e 
was no t  ameliorabl e b y th e passag e o f  legislation . 
Insec t  population s wer e change d i n importan t  way s b y 
th e continue d use s o f  insecticides .  First ,  continue d 
killin g o f  individua l  insect s tha t  wer e susceptibl e 
t o poisonin g resulte d i n th e increas e o f  individual s 
tha t  wer e mor e toleran t  o f  th e toxi c substance . 
Resistance ,  i n othe r  words ,  develope d i n treate d 
insec t  populations .  Second ,  insecticide s applie d 
broadcas t  agains t  a  pes t  specie s als o kille d larg e 
number s o f  th e pest' s predator y an d parasiti c  insect s 
(natura l  enemies) .  A s a  result ,  population s o f  th e 
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pest species or of another previously innocuous 
spec ies erupted into large and damaging numbers. 
"Resurgence" and "secondary-pest outbreaks" 
respec t i ve l y, were the names establ ished for these 
phenomena. 
Resistance and the destruct ion of natural 
enemies created qui te a d i f fe rent set of problems for 
entomologists and farmers than did the question for 
res idues. Residues were perceived as a th reat to 
publ ic heal th and an attack was launched by forces 
outs ide of agr i cu l tu re on the use of i nsec t i c ides. 
Toxicologls ts and consumers argued for low to lerances 
of chemicals in order to protect the heal th of the 
consuming publ ic. Residues, therefore, created an 
ex ternal th reat to the use of i nsec t i c ides. 
Resistance and the destruct ion of natural enemies, in 
con t ras t, were technological fa i lu res for the 
entomologist and farmer. One could simply not 
recommend the use of an insec t ic ide i f the ta rget was 
not affected by i t or i f i t unleashed more pest 
ind iv idua ls over the long-term than i t k i l le d in the 
shor t - run. Resistance and the dest ruct ion of natural 
enemies, in other words, made the use of insec t i c ides 
counterproduct ive. Use of the chemicals created the 
condi t ions for the cessat ion of the ir use. 
Publ ic arguments over the safety of residues 
created a cl imate that was, in theory, congenial to 
the search for new, non-chemical methods of insect 
con t ro l. Entomologists did not take advantage of 
t hat atmosphere to any s ign i f i cant extent. Those who 
t e s t i f i ed before the Delaney Committee, for example, 
bel ieved that the adverse publ ic i ty given to 
i nsec t i c i de residues in food were overblown for the 
most pa r t. Quite the opposite react ion attended the 
emergence of res is tance and the destruct ion of 
na tu ral enemies. Although both phenomena had been 
iden t i f i ed before the invention of DDT and the 
widespread use of the synthet ic organic insec t i c ides, 
the new insec t i c ides promoted so many new examples of 
both phenomena that some entomologists argued that 
heavy re l iance on chemicals was an unsound 
insec t -con t rol s t ra tegy. 
Edward P. Knipling, d i rec tor of entomological 
research in USDA from 1953-1971, for example, 
recognized the c r i t i c al importance of res i s tance by 
the mid-1950s. In h is own work on insects af fect ing 
man and animals, he had been keenly aware of the 
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r e s i s t a n ce to DDT developed by house f l i e s , human 
body l i c e, and anophe l ine mosqu i toes. In h i s new 
p o s i t i on of r e s e a r ch d i r e c t or for USDA, he was 
q u i c k ly made aware of t he near panic caused by 
development of r e s i s t a n ce to c h l o r i n a t ed hydrocarbon 
i n s e c t i c i d es i n the b o ll weevil i n 1945. [45] 
Kn ip l i n g had s p e c i f i c a l ly cane to the defense of 
i n s e c t i c i d es i n 1952 when s u b s t a n t i al adverse 
p u b l i c i t y was occu r r i ng over the i s sue of r e s i d u e s, 
b ut to him r e s i s t a n ce was a problem t h at cou ld not be 
so lved e i t h er by e loquent speeches or merely 
sw i t ch i ng c h e m i c a l s . [ ^ 6] Entomolog ist A.W.A. Brown 
put i t s u c c i n c t ly i n 1960 when he argued t h at the 
"Golden Age" of chemical c o n t r ol had a l ready passed 
because of t he ever more f requent occu r rence of 
r e s i s t a n c e . [ 4 7] 
R e s i s t a n ce and the d e s t r u c t i on of n a t u r al 
enemies prompted the American en tomo log ical 
p r o f e s s i on i n to a new s t a te of i n v e n t i ve f l u r r y i n 
t he years a f t er 1954. Two new, g e n e r al s t r a t e g i es 
f o r approaching i n s e ct problems were deve loped, one 
p redominant ly by USDA l a b o r a t o r i e s, t he o t h er by 
workers i n the land g rant u n i v e r s i t i es and s t a te 
a g r i c u l t u r al exper iment s t a t i o n s. Even though both 
of the new s t r a t e g i es were prompted by the 
t e c h n o l o g i c al f a i l u r es a s s o c i a t ed w i t h i n s e c t i c i d e s, 
t hey were incompat ib le on many c r i t e r i a, and they 
were r i v a l s i n terms of the advocacy of t h e ir 
r e s p e c t i ve p roponen ts. 
USDA's c o n t r i b u t i on was Total Popu la t i on 
Management (TPM), developed under the gu idance of 
Kn ip l in g and h i s a s s o c i a t e s. TPM was based on t he 
c e n t r al i dea t h at good i n s e ct c o n t r ol should be aimed 
at the t o t al popu la t i on of a p e s t, not j u st i s o l a t ed 
segments of t he popu la t i on t h at cou ld be found i n the 
f i e l d s of i n d i v i d u al fa rmers. Knip l ing be l i eved t h at 
a t t a c ks should be conceived a g a i n st a pest p o p u l a t i on 
spread over hundreds or even thousands of square 
k i l o m e t e r s. He advocated a v a r i e ty of t e c h n i q u es for 
a t t a c k i ng the pest popu la t i on i nc lud ing i n s e c t i c i d e s, 
s t e r i le ma les, t r a ps b a i t ed wi t h pheromones, and a 
v a r i e ty of a l t e r n a t i v es i n farming p r a c t i c e s. 
K n i p l i n g ' s enthus iasm for advocat ing a t t a c ks a g a i n st 
t o t al p o p u l a t i o ns was k ind led by h i s d ramat ic 
s u c c e s s es wi t h s t e r i le males i n suppress ing the 
p o p u l a t i o ns of screwworm f l i e s i n the s o u t h e a s t e rn 
s t a t es (1958-1959) and i n the sou thwes te rn s t a t es and 
Mexico i n 1962. [48] 
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Resistance of boll weevils to i nsec t i c ides 
emerged just as he was having succes in the use of 
s t e r i le males to control screwworm f l i e s, and he 
quickly t ransferred h is methods onto work with the 
bo ll weevi l. Later he developed s imi lar wide area 
a t tack plans for the cotton bo ll worm/corn earworm 
and for the pink boll worm in the cent ral val ley of 
Ca l i fo rn ia . [49] 
Knipling and h is assoc ia tes also believed that 
for ce r ta in key spec ies, such as the bo ll weevil, 
e rad ica t ion of the population was both achievable and 
des i rab le. Knip l ing 's ro le as both sc ien t i f ic and 
admin is t ra t ive leader of USDA entomological work from 
1953 to 1971 made h is ideas of exceeding importance 
for a ll USDA research. [50] 
In tegrated Pest Management (IPM) was the 
a l t e r n a t i ve to TPM developed primari ly in a var ie ty 
of s t a te l abo ra to r i es. The cent ral tenet of IPM was 
t hat sound insect control methods would come from a 
re l i ance on b io log ical control and res is tance of the 
host p lant or animal to at tack by the pest species. 
Al l other suppression techniques such as chemicals 
and a l t e ra t i on of farming p rac t i ces were to be 
care fu l ly in tegrated with the core suppression 
measures provided by b io log ical control and host 
r es i s t ance. Careful scouting to determine leve ls of 
the pest species present was the primary tool to 
ensure in tegra t ion of b io log ical control and host 
r es i s t ance with other suppression methods. No 
t reatments with chemicals, for example, would be made 
i n IPM unless the pest population had surpassed an 
"economic threshold" that would resu lt in 
economically unacceptable losses. [51] 
Because of the dif fuse or ig ins of IPM, i t i s 
more d i f f i c u l t to ident i fy the ear ly successes that 
made i t s proponents en thus ias t i c. Work in England by 
Ripper and in Canada by Pickett was important, but 
the a r t i cu l a t i on of IPM as a formal s t ra tegy was 
la rge ly the resu lt of work at the University of 
Ca l i fo rn ia. Ray F. Smith, Robert van den Bosch, 
Kenneth S. Hagen, and Vernon M. Stern a r t i cu la ted the 
" in tegra ted contro l" concept in 1959 as a resu lt of 
t h e ir successful e f fo r ts to solve the problems of 
r es i s t ance and dest ruct ion of natural enemies 
assoc ia ted with insec t i c idal treatments of the 
spot ted a l fa l fa aphid. Ear l ier successes with the 
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a l f a l f a bu t te r f ly and with other insects formed an 
Important prelude to the work on the spotted a l fa l fa 
aphid. Eradicat ion of the pest species was 
spec i f i ca l ly re jected as a goal for IPM research 
under most circumstances.[52] 
TPM and IPM were the pr inc ip le novel research 
e f f o r ts in entomology af ter 1960. I t i s fa ir to say 
t hat entomology as a f ie ld of knowledge was (and 
s t i l l i s) in a s ta te of tremendous flux because of 
the continuing problems with the use of i nsec t i c ides 
and because of the on-going r i va l ry between 
proponents of TPM and IPM as the best way to solve 
the c r i ses associated with the i nsec t i c i des. 
I t i s also important to note that j u st as 
entomology entered a period of intense flux a f ter 
1955, so, too, did the enterpr ise of American farming 
continue and in tensi fy a trend of long-standing 
durat ion. As Willard W. Cochrane so eloquently put 
i t , farmers in the United States were on a 
" t readmi l l" during most of the twent ieth century but 
espec ia l ly a f ter 1945.[53] Farm surp luses, which 
depressed pr ices, were the hallmark of American 
ag r i cu l t u re. Individual farmers could be t ter the ir 
own income only by lowering the unit production cos ts 
of the ir crops so as to compete favorably in a market 
p lace that could not absorb a ll of the produce 
enter ing i t at a pr ice commensurate with production 
c o s t s. Lowering of production costs was achieved 
pr imar i ly by adopting new technology in the form of 
machines, f e r t i l i z e r s, pes t i c ides, and other i tems. 
Farmers adopting the new production p rac t i ces f i r s t 
intended to p ro f i t the most, but they also tended to 
ra i se the amount of produce reaching an already 
g lu t ted market, thus depressing pr ices fur ther. 
Farmers who adopted new prac t ices l a ter were able to 
stay in busines but not able to earn handsome 
re tu rns. Those who did not adopt new technology were 
gradual ly forced to r e t i re from busines because the 
p r i ces they received were not enough to pay for the 
production inputs. Subsequent new invent ions s ta r ted 
a new round on the t readmi l  process. Again, early 
adopters prof i ted handsomely, middle adopters stayed 
i n business, and la te and non-adopters were the ones 
who le f t farming. 
The period 1950 to 1970 was especia l ly momentous 
i n the operat ion of the agr i cu l tu ral t readmi l l. Farm 
numbers dropped from 5.6 mi l l io n to 2.9 mi l l ion , and 
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t he average s i ze of farms rose from 213 a c r es to 374 
a c r e s. The number of peop le working on farms dropped 
from 9.9 m i l l i o n to 4 .5 m i l l i o n as more and more 
machines and o ther c a p i t al i n p u ts obv ia ted the need 
f o r human l a b or on the fa rm. [54] As l aggards i n the 
t e c h n o l o g i c al r e v o l u t i on l e f t farming, t h e ir lands 
were g e n e r a l ly purchased or leased by t h e ir more 
p r o g r e s s i ve c o l l e a g u es who were making enough money 
t o s tay i n b u s i n e s s. 
Food s u r p l u s es dur ing the 1950s and 1960s were a 
p o l i t i c al embarrassment to the f ede ral government. 
P r e s i d e nt E isenhower 's S e c r e t a ry of A g r i c u l t u r e, Ezra 
Ta ft Benson, had a d i f f i c u l t t ime because he f i rml y 
b e l i e v ed i n an ideology of economic freedom for 
f a r m e r - c a p i t a l i s t s. P o l i t i c al r e a l i t i es forced the 
A d m i n i s t r a t i on to ma in ta in government c o n t r o ls on 
p r o d u c t i on l e v e ls and a p r i ce support system t h at 
he lped keep many farmers i n b u s i n e ss who o the rw ise 
would have been d r i ven out of e x i s t e n c e . [ 5 5] 
I n a u g u r a t i on of a new round of f o o d - a s - f o r e i g n - a id 
began i n 1954 wi t h the passage of Pub l ic Law 480 
( P . L. 480 ). I t was l a r g e ly an e f f o rt to r i d the 
government of i t s s u r p l u s e s. Desp i te these e f f o r ts 
t o d i spose of t he s u p p l i e s, l a r ge amounts of s u r p l us 
food were held i n f ede ral warehouses dur ing the 
1950s . [ 56] 
S u r p l u s es cont inued in the Kennedy-Johnson 
a d m i n i s t r a t i o n s, and the P.L. 480 program became the 
more s t r a t e g i c a l ly conceived program of "Food for 
P e a c e . " [ 5 7] D isposal of s u r p l us American farm 
produce was thereby consc ious ly i n t e g r a t ed i n to 
o v e r a ll s t r a t e g ic p lann ing a g a i n st t he USSR, o t h er 
s o c i a l i st n a t i o n s, and a g a i n st i n s u r g e nt movements i n 
a v a r i e ty of t h i r d world c o u n t r i e s . [ 5 8] 
Crop f a i l u r e i n Ind ia dur ing 1964-66 e l i c i t ed 
l a r ge sh ipments of wheat from the U.S. but only under 
c o n d i t i o ns a c c e p t a b le to the U.S. I n c e n t i v es for 
f o r e i gn p r i v a te inves tmen t, popu la t i on c o n t r ol 
measu res, and improvement of Ind ian a g r i c u l t u r al 
p r o d u c t i on were the key requ i remen ts to r e c e i ve 
a i d . [ 5 9] Rediscovery of domest ic hunger came i n 
1967, and amendments to the Food Stamp Act of 1964 
( P . L. 88-525) c r e a t ed a more e l a b o r a te s u r p l us 
d i s p o s al program w i th i n the U . S ., which helped br ing 
a wide v a r i e ty of food a id to the poor w i t h i n our own 
b o u n d a r i e s . [ 6 0] D isposal of food abroad and 
d o m e s t i c a l ly helped absorb some of the tremendous 
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c a p a c i ty of American farmers to produce food, but no 
d i s t r i b u t i on program t o t a l ly removed the s u r p l u s es 
from government ownersh ip. 
INSECTS, FOOD, AND HUNGER: THE PARADOX OF PLENTY 
What was the r e l a t i o n s h ip of hunger to the 
development of i n s e ct c o n t r ol technology from 
1920-1970? Did i n s e ct compe t i t i on wi t h humans for 
t he food supply have any impor tant r e l a t i o n s h ip wi t h 
t he p rog ress of t e c h n o l o g i c al i n ven t i on f or i n s e ct 
supp ress i on? "No" i s c l e a r ly i m p l i c i t i n the 
h i s t o r i c al summary of impor tant developments i n 
i n s e ct c o n t r o l. The argument needs to be made more 
e x p l i c i t l y , and an a l t e r n a t i ve p r o p o s i t i on about why 
i n s e c t - c o n t r ol technology was developed i s r e q u i r e d. 
North America has been v i r t u a l l y f r ee of mass 
s t a r v a t i o n, hunger, and famine s i n ce European 
s e t t l e m e nt began. Hunger and s t a r v a t i on occur red i n 
v a r i o us p l a c es and t imes, but i t was u s u a l ly a 
r e f l e c t i on of s o c i al d i s r u p t i o n, war, r ac i sm, or 
p o v e r t y. Famine did not r e s u lt from an i n a b i l i t y of 
t he phys i cal envi ronment to produce food, whether 
e f f o r ts to c o n t r ol i n s e ct damage were made or no t. 
Cases of hunger t h at were best known r e s u l t ed from 
d e s t r u c t i on of t r a d i t i o n al Ind ian game s p e c i e s , [ 6 1] 
t e n a nt co t t on farming in the sou th a f t er the C i v i l 
War , [62] and pover ty and r a c i al d i s c r i m i n a t i on i n 
urban and r u r al a r e a s . [ 6 3] Phys i cal f a c t o rs o t h er 
than i n s e c ts have caused s e v e re problems of hunger. 
Kansas, for example, was seve re ly d isadvan taged by 
d rought from 1859 to 1861. [64] 
I n s e c t i c i d es were the most impo r tant i n v e n t i o ns 
f o r i n s e ct c o n t r ol i n terms of t h e ir a b i l i t i es to 
r e p l a ce a l t e r n a t i ve c o n t r ol methods or p rov ide 
c o n t r ol where p rev ious to t h e ir i n v e n t i on c o n t r ol was 
not p r a c t i c ed at a l l . A few e x c e p t i o ns a re worth 
n o t i n g, but t h e ir impor tance stems as much from t h e ir 
anomalous c h a r a c t er i n t w e n t i e t h - c e n t u ry American 
farming r a t h er than t h e ir r o le i n p rov id ing food. 
F i r s t, a few cases of b i o l o g i c al c o n t r ol probably 
p e r m i t t ed some farming i n d u s t r i es to deve lop t h at 
would not have done we ll w i thout b i o l o g i c al c o n t r o l. 
The c i t r us i n d u s t ry of sou the rn C a l i f o r n i a, f or 
example, was m a t e r i a l ly boosted by b i o l o g i c al c o n t r ol 
of co t tony cush ion s c a le dur ing i t s beg inn ings i n the 
l a t e 1880s . [65] Second, a l t e r a t i o ns of farming 
p r a c t i c es and host p l a nt r e s i s t a n ce were impor tant to 
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the production of at least one human s tap le crop, 
wheat. Burning or plowing under of s tubble, l a te 
p lan t ing, and dest ruct ion of volunteer wheat a ll help 
avoid damage from the Hessian f ly . Pawne wheat, the 
product of years of plant breeding in USDA and the 
s t a te u n i v e r s i t i e s, mater ia l ly aided the protect ion 
of midwestern wheat from Hessian fl y a f ter World War 
I I . [66]  Even though these two examples demonstrate 
t hat prominent, non- insect ic idal developments 
occurred during the heyday of inventing chemicals, i t 
must be noted that both developments had l i t t l e to do 
wit h feeding the American people. Ci t rus was a 
smal l, luxury crop un t il frozen orange j u i ce made i t 
a product for mass consumption. Where and when 
c i t r us was eaten, nu t r i t i on was improved by the 
Vitamin C and pleasure was enhanced by a de l icacy. 
But no famine was prevented. Wheat suppl ies were 
c ruc ial to the American people 's d i e ts from colonial 
t imes, and some wheat areas were badly damaged by 
Hessian fl y in the nineteenth century.[67] Damage 
was by no means calamitous and surpluses were the 
r u l e during most of the twentieth century. Select ion 
of r e s i s t a nt v a r i e t i es occurred during the 1930s when 
surp lus wheat was a severe problem.[68] 
An examination of the precise context in which 
major i nsec t i c ide invent ions occurred also reveals 
t hat the inventions were unrelated to quest ions of 
prevent ing famine or hunger. Par is green was f i r s t 
used against Colorado potato beet le in the nineteenth 
century, and i t probably was of some u t i l i t y in 
helping farmers and gardeners maintain the ir y ie lds 
of pota toes. [69] Wheat, corn and other gra ins were 
a lso in p lent i ful supply, however, so i t i s hard to 
argue that prevention of damage by the Colorado 
potato beet le was necessary to prevent famine. The 
u t i l i t y of potatoes may have had more to do with the 
fact that they could be ra ised, harvested, and stored 
for long periods without much labor or the need for 
ex ternal processing.[70] Wheat, in cont ras t, 
requi red more labor, plus the mi l ler had to be paid 
for making f lour before the wheat could be consumed 
i n i t s usual form. 
A s imi lar s i t ua t i on surrounded major insec t i c ide 
developments in the twentieth century. E. B. 
B lakes lee 's discovery of para-dichlorobenzene's 
u t i l i t y against peach-tre borers may have helped 
provide more peaches, but peaches were largely a 
de l i cacy, not a foundation s tap le. Development of 
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lead arsenate occurred as a component of the campaign 
against gypsy moths in Massachusetts.[71] Protect ion 
of forests was important economically, but 
development of t h is pa r t i cu lar i nsec t i c ide had 
nothing to do with the food supply. Even when lead 
arsenate was adopted for use in apple production, i t s 
other major use before 1945,[72] i t contr ibuted 
l i t t l e to a more healthy d ie t. Apples were 
chronica l ly in oversupply a f ter 1910. Moreover, 
apples contr ibute mostly gustatory pleasure plus a 
few ca lo r ies to a d ie t . [ 73] Calcium arsenate 
presents yet another s imi lar s tory. I t was developed 
for use on cotton against the bo ll weevil. The 
e n t i re motivation for growing cotton was for i t s 
f iber, not the food and feed value of i t s seeds. The 
invent ion of calcium arsenate had essen t ia l ly no 
contextual re la t ionsh ip to any problem of feeding 
people. 
Examination of the nature of the c r i ses 
surrounding insec t i c ides also gives valuable c lues 
in to the lack of re la t ionsh ip between insect control 
technology and prevention of hunger. The f i r s t 
c r i s es in the 1920s and 1930s were centered on the 
quest ion of how much residue of lead and arsenic 
could be to lera ted on f ru i t s such as apples and 
pears. Entomologists and farmers argued strenuously 
that lead arsenate and Par is green were "essent ia l" 
t o the farm production processes. Medical doctors 
argued cont rar i ly that the residues appearing in 
market were too high and should be lowered.[74] The 
medical community has not always been a good advocate 
of sound nu t r i t i on, but during the en t i re argument 
over the res idues, l i t t l e mention was made of the 
need for apples and pears to feed people and that 
reduct ion of insec t i c ide use would cu r ta il c r i t i c al 
supp l ies. Whatever lay beneath the b a t t l es over 
res idues, i t was not prevention of famine or hunger. 
Disagreement over residues re-erupted in the 
l a te 1940s a f ter synthet ic organic i nsec t i c ides had 
v i r t u a l l y replaced a ll uses of the arsenical and 
botanical i nsec t i c i des. A lobbyist for the apple 
industry made a smal pi tch to the Delaney committee 
t hat insect control was needed to prevent famine, but 
l i t t l e was made of the argument by the Committee.[75] 
S imi la r ly, the USDA's Bishopp c lear ly f e l t food 
suppl ies were at stake in h is p r iva te correspondence 
during the Delaney committee's hear ings, but h is 
publ ic testimony was mute on the point of hunger. 
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Representat ive A. L. Mil le r of the Delaney Committee 
was the lead congressman in the l eg i s l a t i on ( the 
Mi l le r Amendment) creat ing a new process for set t ing 
to le rances for res idues. Despite h is t ra in ing as a 
physic ian, Mil le r always focused on the dangers of 
res idues, not the need for increasing food suppl ies 
that could be used against hunger and malnut r i t ion. 
Resistance and dest ruct ion of natural enemies, 
the in te rnal c r i ses that a f f l i c ted entomological 
p rac t i ce and research a f ter 1950, were j ust as 
unre lated to ser ious questions of hunger and famine 
as were the debates over res idues. Resistance 
emerged as a c r i s is issue on the research agenda only 
a f t er d isease vectors became res i s t ant in the ear ly 
1950s and af ter boll weevils became r e s i s t a nt to 
ch lor inated hydrocarbons in 1954. Prevention of 
human disease and provision of adequate suppl ies of 
cot ton may be important environmental manipulat ions, 
but they are not c r i t i c al to the food supply of 
Americans. Despite the lack of re la t ionsh ip to the 
food supply, entomologists took res is tance ser ious ly. 
The emergence of TPM as a new strategy was c r i t i c a l l y 
l inked to r es i s t ant boll weevi ls. Simi lar ly, the 
emergence of IPM as a new st rategy was c r i t i c a l l y 
l inked to the development of res is tance in spotted 
a l f a l f a aphids and the dest ruct ion of natural enemies 
of the aphid. Al fal fa , in cont rast to cotton, was 
important to the human food supply by serving as hay 
for beef and dairy c a t t l e. Animal feed products, 
however, were in surplus supply during the 1950s, so 
i t i s hard to argue that any American's d iet was 
dependent upon a solut ion to the depredations of the 
spotted a l fa l fa aphid. [76] 
Close l inkages between the emergence of IPM and 
the a l fa l fa industry point to another important 
dimension of the hunger- insect control re la t i onsh ips. 
The American d ie t, especia l ly during the twent ieth 
century, has had a heavy re l iance on meat, da i ry, and 
poul t ry products compared to d i rect human consumption 
of ce rea l s, beans, and potatoes. Such a heavy use of 
animal products was common only in North America, 
Western Europe, Argentina, Austra l ia, and New 
Zealand. The rest of the world's population was 
dependent much more d i rec t ly on plant products. 
The importance of t h is feature of the American 
d i et i s two-fold. F i r s t, high use of animal products 
i s preferred by a ll human populations as far as i s 
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known, but i t i s not essen t ial to adequate nu t r i t i on. 
Cerea ls, potatoes, legumes, and vegetables combined 
wit h smal amounts of animal and f ish products are 
per fec t ly adequate nu t r i t i ona l l y . [ 77] Second, i t 
requ i res more food production to support a d iet of 
animal products than a d iet of p lant products. To 
produce a pound of beef, for example, requ i res 
approximately 10 pounds of grain for c a t t le feed. 
Pork meat can be produced more e f f i c i en t l y, about one 
pound of pork for four pounds of gra in . [78] 
The resu lt of these two factors i s that even i f 
i nsec ts had been a l imi t in g factor in American animal 
ag r i cu l t u re during 1920-1970, i t does not necessar i ly 
follow that insec t -cont rol technology was needed to 
prevent hunger or famine. People could and would 
have switched to a d iet more based on p lant products 
i f grain suppl ies had been l imited by insect damage. 
Surplus was already the problem of twent ieth-century 
American agr i cu l tu re, even when animal products were 
so important, so a switch to p lant foods for human 
d i e ts would have severely exacerbated the surplus 
problem. 
A f inal observation about American agr i cu l tu re 
during the period of in tens ive developments in insect 
cont rol demonstrates further that the technological 
developments had l i t t l e or nothing to do with the 
problem of feeding people. Exports have been 
essen t i al to the prosper i ty of American farmers s ince 
co lon ial t imes. Western Europe was the f i r s t and 
primary market for North American export produce, but 
Japan, the USSR, and other countr ies joined the 
western Europeans af ter World War I I . The U.S. 
government took a d i rect ro le in prompting exports, 
even to countr ies without the wherewithal to purchase 
food, through P.L. 480.[79] 
Countr ies that purchased American exports 
d i r ec t ly with the ir own funds were for the most part 
at tempting to achieve an animal-product d iet ra ther 
than prevent s ta rva t ion . [80] In other words, our 
food exports were going to feed c a t t l e, p igs, and 
chickens, not people d i r e c t l y. For those count r ies 
receiv ing food aid through P.L. 480, the c r i t e r ia for 
rece ipt was based primari ly on the p o l i t i c al value of 
the country to the aims of U.S. s t r a t e g i s ts in 
conducting the cold war with " in te rna t ional 
communism." Perhaps the c lass ic example of the use 
of the food aid programs to further p o l i t i c al goals 
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was the massive amount of food g iven to South 
Vietnam. "Between 1968 and 1973, South Vietnam a lone 
r e c e i v ed twenty t imes the va lue of food aid t h at t he 
f i v e Af r ican c o u n t r i es most s e r i o u s ly a f f ec ted by 
d rought r ece i ved dur ing t h at same p e r i o d . " [ 8 1] 
I f p reven t i ng i n s e c ts from caus ing human hunger 
was not an impor tant f a c t or i n s t i m u l a t i ng the 
development of i n s e c t - c o n t r ol t echno logy, what was? 
The key concept i n un lock ing reasons for the a c t i ve 
i n v e n t i ve e f f o r ts of en tomo log i s ts and the 
i n n o v a t i o ns farmers made i n t h e ir p roduc t ion 
p r a c t i c es l i e s i n Cochrane 's no t ion of the 
" a g r i c u l t u r al t r e a d m i l l . " [ 8 2] Demand for food i s 
r e l a t i v e ly i n e l a s t ic wi th r e s p e ct to income. As 
American peop le became w e a l t h i er dur ing the t w e n t i e th 
c e n t u r y, they did not purchase more food. Rather 
they began purchas ing the l u x u r i es known as the 
m idd le c l a ss l i f e s t y l e, or more. Houses, 
a u t o m o b i l e s, t r a v e l, c l o t h i n g, e n t e r t a i n m e n t, and so 
f o r t h was the o u t l et for our ever i nc reas ing 
pu rchas ing power, not more food of which we a l ready 
had too much. 
Farmers became a t o m i s t ic e n t r e p r e n e u rs competing 
a g a i n st one ano ther for a spot in a l im i ted market 
p l a c e . [ 8 3] Produc t ion c o s ts lower than s e l l i ng p r i ce 
was t he key to economic s u c c e s s. Farmers at the 
beg inn ing of the t w e n t i e th cen tu ry were h igh ly 
he te rogeneous wi t h r e s p e ct to the technology they 
used and t h e r e f o re the p roduc t ion c o s ts they incu r red 
t o produce food for the market. Those farmers who 
were on the l ead ing edge in the adopt ion of new 
p r o d u c t i on technology were the ones who competed best 
i n the l i m i t ed market for farm p r o d u c t s. In f a c t, 
th rough t ime the only farmers to remain i n bus i nes  
as f u l l - t i m e commercial farmers were the 
t e c h n o l o g i c a l ly p r o g r e s s i ve i n d i v i d u a ls who 
c o n t i n u a l ly updated t h e ir t e c h n o l o g i c al r e p e r t o i r e. 
High s u p p l i es of land compared to l abor on the 
Nor th American c o n t i n e nt p laced a premium value on 
any techno logy t h at s u b s t i t u t ed a p roduc t i on f a c t or 
t h at was cheaper than l a b o r . [ 8 4] For most of t he 
t w e n t i e th cen tu ry c a p i t a l - i n t e n s i ve i n p u ts were the 
cheap s u b s t i t u t es for l a b o r. Developments of 
mach ine ry, power s o u r c e s, i r r i g a t i o n, and chemica ls 
were the major developments t h at al lowed one man to 
economize on the use of l abor i n the p roduc t i on of 
food. Educat ion a l so became a prime method for 
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enhancing the s k i l l s of the labor involved in 
ag r i cu l t u re to use ever more sophis t icated 
technological processes. The U.S. i s now recognized 
as one of the countr ies that has gone far ther than 
most in the el iminat ion of human labor from f ie l d 
production by means of technological innovation. 
The departure of labor from agr i cu l tu re l e f t one 
man, often working with only a few helpers such as 
ch i ldren or a hired man, in charge of hundreds of 
hectares of land. Capital investment r a tes in 
farming were so high a f ter 1937 that labor 
product iv i ty in the farming sector of the American 
economy grew about twice the ra te of the non-farming 
sec to r . [85] The investments were often made with 
borrowed money. Farm businessmen became dependent 
upon re l i ab le production leve ls to repay t he ir debts. 
They were dependent upon low to tal production cos ts 
to make the ir goods compete well in the l imited 
market. 
Insect -cont rol technology of a ll types played a 
s ign i f i cant ro le in helping to insure the indiv idual 
farmer a crop suf f i c ien t ly large to pay h is debts. 
Insect control also played an important ro le in 
helping the individual farmer lower h is production 
cos ts so as to compete well in the market. Farmers 
who were advanced in the ir use of new insec t -cont rol 
p rac t i ces were be t ter able to meet the economic 
cons t ra in ts of the American food production system 
than the ir col leagues who were less ad ro it at fending 
off the i nsec ts. 
Insec t i c ides were par t i cu la r ly valuable in the 
technological armaentarlum of the twent ieth-century 
farmer. Compared to a l te rna t i ve methods of 
suppressing insec ts, chemicals are cap i tal inputs 
wit h low labor requirements for the ir use. Moreover, 
chemicals were designed for use by indiv iduals 
without regard to the prac t ices of the neighboring 
farmers. A farmer using insec t i c ides could organize 
h i s en t i re production system as an atomist ic 
entrepreneur seeking to beat h is competit ion in the 
market. In a word, i nsec t i c ides as a c lass of 
insec t -con t rol technology f i t the requirements of 
American agr icu l tu re be t ter than non-chemical methods 
of cont ro l. For t h is reason, i nsec t i c i des became the 
premier technology of insect cont ro l. Insect -cont rol 
technology in general was an important part in the 
transformation of agr i cu l tu re from labor to cap i tal 
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i n tens lveness. 
Apples,[86] corn,[87] and cotton[88] became the 
l a rgest uses of insec t i c ides af ter 1950, and the 
context of the ir use on those crops provides an 
i n te res t i ng demonstration that the protect ion of 
c a p i t a l - i n t e n s i ve farming was the foundation for 
invent ive and innovative ac t i v i ty in insec t -cont rol 
technology. Apple production i s based on a 
competi t ion for the l imited fresh market for f r u i t , 
which re turns the highest pr ice to the farmer. 
Competition for the fresh market i s based on s ize, 
co lo r, and freedom from fungal or insect blemishes. 
Apple growers have been heavy users of i nsec t i c ides 
s ince 1900 in order to capture a place in the 
f r esh - f r u it market that to lerated no insect 
blemishes. Fai lure in th is market relegated a grower 
to the far less lucra t ive processing market. In 
shor t, he had to make applesauce, not money. As 
already mentioned, apples make scant contr ibut ion to 
the d iet anyway. This further examination shows that 
the vast majority of insec t i c idal treatments were 
made for fresh compared to processed markets. 
Developments of insect control technology in apples 
had nothing to do with preventing hunger. 
Insect control in cotton presents a s imi lar 
s i t u a t i o n. Despite using from 40% to 50% of the 
i nsec t i c i des used in agr i cu l tu re during the 1950s and 
1960s, cotton growers were not growing a food crop 
d i r e c t l y. Moreover, the major problem cotton growers 
faced was tremendous cap i tal investments as labor 
l e f t for be t ter paying jobs elsewhere. Competition 
from foreign growers of cotton plus the synthet ic 
f iber industry also gave cotton growers a d i f f i cu l t 
j o b. Cotton was general ly in surplus supply except 
for the war years of the twent ieth century. 
Nevertheles a tremendous invent ive ac t i v i ty in 
insect control centered on the crop. F i r st calcium 
arsena te, then a tremendous market for synthet ic 
organic insec t i c ides made cotton a center for 
invent ion of insect ic ide-based control technology. 
Resistance and dest ruct ion of natural enemies in the 
1950s fostered s ign i f i cant invent ions in the forms of 
var ious TPM and IPM s t r a t e g i e s. Cotton i s not a 
major food crop despi te the fact that cotton seed i s 
used as l ivestock feed and as a source of o i l for 
human consumption. Provision of food for people was 
not the framework for these invent ions. 
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Corn i s one of the major cont r ibu t ions of North 
America to world agr i cu l tu re. I t s importance from 
co lon ial America through today cannot be 
overest imated. Direct human food, however, was only 
one of several uses to which i t was put. I t fattened 
many a hog, cow and chicken compared to the amount 
t hat went in to corn bread, t o r t i l l a s, popcorn, and 
hominy g r i t s. Perhaps the making of bourbon whiskey 
was the only use of the corn that ever competed 
economically with animal feed as a use for the crop. 
L i t t l e ef fort was made to protect the crop from 
insec ts un t il the 1920s, by which time i t s ro le in 
animal agr icu l tu re made corn more important than i t s 
use as a human food. Had corn been used en t i re ly to 
feed people d i r ec t l y, no insect yet found on the 
North American cont inent, aside perhaps from the 
introduced corn borer and grasshoppers, i s l i ke l y to 
have inter fered with an adequate supply of the crop. 
To the extent that insects such as rootworms did 
bother the p lant, crop ro ta t ion was early ident i f ied 
as a more than adequate control technology. 
Corn made an important contr ibut ion to human 
n u t r i t i on but largely through i t s i ne f f i c i ent use as 
an animal feed. Nevertheles i t was an act ive center 
for invention and innovation in insec t -cont rol 
technology. The "$10,000,00 Cleanup Campaign" was a 
s t r i k i ng ly or ig inal concept in the development of 
wide-area cu l tu ral control p rac t i ces, even though i t 
d i d n 't work. Resistant plant v a r i e t i es became the 
primary method of dealing with the corn borer. After 
1950, corn became an important market for synthet ic 
organic i nsec t i c ides. Most appl icat ions were so il 
incorporated for rootworm cont ro ls. 
These inventions can be linked to prevention of 
hunger only i nd i rec t l y. F i r s t, the produce went to 
animals, not people. Second, s ign i f i cant par ts of 
the American crop were exported for foreign 
l i ves tock, expecial ly a f ter 1960. Third, crop 
ro ta t ion accomplished the same thing as i nsec t i c i des 
but required the farmer to grow oa ts, bar ley, wheat, 
soybeans, and other crops, none of which brought the 
re tu rns of corn. Corn farmers thus innovated in the 
area of insect cont ro l, but the ir innovative pat tern 
was focused on the means by which cap i tal in tensive 
production could be protected. They then tended to 
grow corn year a f ter year on the same ground to ra ise 
an animal food, much of which went to l ivestock 
abroad. Prevention of hunger was not a s ign i f i cant 
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p a rt of t he con text of i nnova t i on. 
Was a m e l i o r a t i on of hunger never impor tant for 
t he e n t o m o l o g i s ts and farmers who developed the 
c u r r e nt technology of i n s e ct c o n t r o l? Does 
i n v e n t i v e n e s i n i n s e ct c o n t r ol have anyth ing to do 
w i t h p reven t i on of f u t u re hunger, e i t h er he re or 
abroad? I t would be too s i m p l i s t ic to say t h at 
n e i t h er en tomo log ist nor farmer had any concern for 
improving the human environment by p r o v i s i on of more 
food. Most peop le, when faced wi th the ques t i on of 
s t a r v a t i on and famine, would argue t h at p reven t i on of 
damage by i n s e c ts i s one th ing t h at ought to be done. 
What must be unders tood, however, i s t h at 
t e c h n o l o g i c al change t h at occur red i n i n s e ct c o n t r ol 
d u r i ng the past 100 years i n the United S t a t es was 
n ot r e l a t ed i n major ways to the human need for more 
food. 
En tomo log is ts and farmers have been jo ined i n a 
j o i n t p r o j e ct of enab l ing and p r o t e c t i ng 
c a p i t a l - i n t e n s i ve a g r i c u l t u r e, most of which occur red 
i n a con text of crop s u r p l u s e s. Fu tu re 
i n s e c t - c o n t r ol technology might have some p o s i t i ve 
e f f e ct on the a m e l i o r a t i on of world hunger, but the 
s c i e n t i s ts invo lved w i l l have consc ious ly to adapt 
t h e ir p rocedu res to a new c o n t e x t . [ 8 9] P r o t e c t i on of 
c a p i t a l - i n t e n s i ve farming might we ll be the 
a n t i t h e s is of what i s needed for adequate human 
n u t r i t i on on a g l obal b a s i s. 
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Universi ty of Cal i forn ia, I rv ine 
I come to the papers of Dunlap and Perkins not 
as a p rac t i t i oner of environmental h i s to ry, but 
ra ther as a social h is to r ian of science. Considered 
from my vantage point, the papers ra ise two 
in t r igu ing issues. When have s c i e n t i s ts advanced 
pos i t ions that challenged important patrons' 
assumptions and pract ices? Under what condi t ions 
have such here t i cs been able to inf luence public 
a t t i t u d es and po l ic ies? In t h is br ief commentary, I 
appraise the papers as contr ibut ions to these general 
i ssues which, i t seems to me, are central for 
understanding the place of s c i e n t i s ts in 
environmental h is to ry. I f i r s t ind ica te what Dunlap 
and Perkins have to say about these issues in the ir 
case s tud ies. Then I venture a few general 
observat ions. 
Dunlap's study focuses on the ro le of zoolog is ts 
working on mammals in changing American opinion 
toward and treatment of coyotes, wolves, and other 
large predators. I t was in the mid-1920s, according 
to Dunlap, that the mammologists s tar ted questioning 
the prevai l ing view that predators were wanton 
k i l l e r s which ought to be eliminated from the 
American countryside. At f i r s t they c r i t i c i zed the 
goal of extermination pr imari ly on the grounds that 
the chief means to th is end — poisoning - - was 
taking a heavy t o l l on many non-target spec ies. In 
the mid-1930s, however, they began to think that 
predators are essent ial to the balance of nature and 
hence should be defended against ex t i rpa t ion. The 
sources of t h is new view of predat ion, Dunlap 
p lausib ly a s s e r t s, were pr ior fundamental s tud ies by 
the animal eco log is ts (e .g. Elton) and f ie l d 
inves t iga t ions by o rn i tho log is ts with an ecological 
o r ien ta t ion (especia l ly Err ington). During the 1940s 
and 1950s, mammologists evidently proceeded to 
confirm and disseminate the idea that predators play 
a benef ic ial ro le in ecosystems. Thereafter, thanks 
both to the environmental movement and to 
popular izers (especia l ly Mowat), they f ina l l y were 
able to challenge the federal predator control 
program in the highest counci ls. Indeed in 1972, 
they and the ir newfound a l l i es managed to secure a 
p res iden t ial ban on Compound 1080 and several other 
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of the most le thal predator poisons. 
Although Perk ins' main goal i s to es tab l i sh that 
fear of hunger was not an important motivation for 
the increasing use of i nsec t i c ides in American 
ag r i cu l t u re, h is study also t e l l s us a good deal 
about the ro le of economic entomologists in t h is 
count ry 's insec t -cont rol programs. Before the 
mid-1950s, Perkins shows, the entomologists 
cons is ten t ly advised and ass is ted farmers to at tack 
insect pests with the most e f fect ive means ava i lab le 
e .g. b io log ical control and crop ro ta t ion as well 
as insec t i c ides around 1920 and powerful new organic 
chemicals around 1950. The increasingly heavy 
re l i ance on the novel i nsec t i c ides a f ter World War I I 
soon had unant ic ipated consequences — the emergence 
of r e s i s t a nt s t r a i ns and the decimation of natural 
enemies. These backf i re r e s u l ts obliged 
entomologists to devise new control s t r a t e g i e s. The 
Department of Agr icul ture sought to get around the 
problem of res is tance by combatting insect 
populat ions throughout the ir ranges ra ther than on a 
farm by farm bas i s. This s t ra tegy, which continued 
t o rely heavi ly on insec t i c ides and to aim for 
complete cont ro l, even eradicat ion, of the ta rget 
i n s e c t s, was essen t ia l ly a scaled-up version of the 
preva i l ing postwar approach. Meanwhile, some 
entomologists working in s ta te laborator ies advanced 
an a l t e rna t i ve s t ra tegy - - Integrated Pest Management 
— that depended mainly on b io logical control and 
host res is tance, advocated minimal use of 
i n s e c t i c i d e s, and re jected the goal of exterminating 
es tab l ished spec ies. Perkins does l i t t l e in h is 
paper by way of e luc idat ing IPM's theore t i cal 
background or implementation record. But i t seems 
reasonable to suppose that IPM's advocates within the 
entomological community drew upon ecology in 
const ruct ing th is a l t e rna t i ve st rategy and tha t, 
thanks to the environmental movement's campaign for 
s t r i c t er insec t i c ide regu la t ions, they have made some 
headway in securing i t s adoption. 
Extrapolat ing from our case s tud ies, I would 
suggest that there i s a common pat tern for the 
emergence of s c i en t i f ic opposit ion to man's conquest 
of nature. As I see i t , s c i e n t i s ts have stepped 
forward to chal lenge important d isc ip l inary patrons 
when the ir patrons' programs have created problems 
for the ir d i sc ip l i nes — e.g. the demise of 
non- target species for mammology; the emergence of 
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resistan t  strain s fo r  economi c entomology .  Some 
scientist s hav e responde d t o suc h situation s b y 
advancin g ne w interpretation s wit h ne w programmati c 
implication s — e.g .  th e ecologica l  theor y o f 
predatio n wit h it s defens e o f  coyote s an d othe r 
predators ;  th e ecologica l  theor y o f  insec t  contro l 
wit h it s IP M program .  However ,  suc h scientist s hav e 
not  ha d muc h influenc e o n polic y unti l  the y hav e 
managed t o all y themselve s wit h mor e powerfu l  socia l 
grouping s — e.g .  th e environmenta l  movement .  I t 
wil l  b e interestin g t o se e whether ,  a s environmenta l 
histor y progresses ,  thi s patter n i s confirme d b y 
furthe r  cas e studies ,  especiall y o f  differen t 
discipline s i n differen t  nationa l  contexts . 
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WORLD WITHOUT BORDERS: THE INTERNATIONALIZIN G OF 
ENVIRONMENTAL HISTORY 
Donald Worster 
U n i v e r s i ty of Hawaii 
An i n t r i g u i ng ques t i on t h at has never g o t t en 
much a t t e n t i on i s why the study of h i s t o r y, which i s 
t he s tudy of s o c i al change over t ime, should i t s e lf 
o f t en be h igh ly r e s i s t a nt to change. I mean 
e s p e c i a l ly change w i th i n the p r o f e s s i o n - - in i t s 
i n t e l l e c t u al bounda r i es, i t s moral consensus, i t s 
o r d er of p r i o r i t i e s. One beg ins to suspect t h at a 
c o l l e c t i ve c o n s e r v a t i ve impulse has been at work i n 
t he making of t he d i s c i p l i n e, c r e a t i ng a g u i ld 
temperament t h a t, to put t he best face on i t , 
encourages the genu ine v i r t u es of t r a d i t i on and 
c o n t i n u i t y. But t h e re can a l so be a l e ss a t t r a c t i ve 
a s p e ct to t h at kind of temperamental conse rva t i sm. 
T r a d i t i o n al h i s t o r i a ns today sometimes resemble a 
bese iged count ry defending i t s r e s o u r c es and c u l t u re 
a g a i n st an i nvas ion by pushy, c lamorous immigran ts. 
The newcomers won't f i t i n , i t i s a rgued, they w i l l 
f ragment the community. Their language i s odd; they 
go to the wrong churches and worship the wrong gods. 
Many of them a re po lem ica l, i n d i s c r e e t, and 
a n a r c h i c a l. Let them in and they w i l l use up s c a r ce 
r e s o u r c e s. They w i l l i n s i st on making changes. 
Env i ronmental h i s t o ry i s i n e v i t a b ly c a st i n the 
r o l e of one of those boa t l oads of immigrants a r r i v i ng 
on the American s t r a n d. I t i s being admi t ted to the 
promised land, though on a l i m i t ed b a s is and wi t h no 
g r e at en thus iasm. New immigrant groups a re t y p i c a l ly 
eager to make good; f o r t u n a t e ly t h i s one i s no 
e x c e p t i o n, because along the way i t w i l l have to 
prove i t s e lf aga in and aga in i n terms of the 
e s t a b l i s h ed o rder of t h i n k i n g. I d o n 't mean to be 
a l t o g e t h er unsympathet ic to t h at r u l i ng o r d e r. From 
t he mainstream h i s t o r i a n 's po int of v iew, i t may seem 
e n t i r e ly r e a s o n a b le to make such demands, even to t ry 
t o c l o se the g a t e s. But from the immig ran t 's 
p e r s p e c t i v e, which i s the one I assume h e r e, succes 
w i l l depend on a l i b e r a l i z ed po l i cy of admiss ion. I t 
a l so w i l l depend on a l t e r i n g, to some e x t e n t, t he 
e x i s t i ng c l i m a te of op in ion, making the d i s c i p l i ne of 
h i s t o ry more open, more congen ial to i t s needs. 
High on the l i s t of f ixed assumpt ions defended 
by t r a d i t i o n a l i s t s, and r i pe for c h a l l e n ge by the new 
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immigrants ,  i s  th e belief ,  bor n i n th e 19t h century , 
tha t  histor y i s abou t  nation s an d nationa l  cultures . 
I t  i s  tru e tha t  som e traditiona l  scholar s hav e 
qualifie d o r  eve n ignore d tha t  assumption ; 
nonetheles s i t  continue s t o dominat e th e discipline . 
Environmenta l  history ,  i t  seem s t o me ,  canno t 
flouris h i n th e fac e o f  s o constricte d a  mobility . 
It s greates t  success ,  I  predict ,  wil l  b e foun d i n 
researc h tha t  move s easil y acros s nationa l 
boundaries .  We may hav e littl e contro l  ove r  academi c 
immigratio n policy ,  thoug h w e ar e ofte n tol d tha t 
goo d behavio r  an d a  quie t  manne r  wil l  ge t  u s in .  Bu t 
onc e admitted ,  w e fac e th e challeng e o f  findin g a 
framewor k tha t  free s u s fro m th e obligator y 
nation-stat e pigeonholing .  I f  w e fai l  t o locat e tha t 
framework ,  the n environmenta l  histor y wil l  likel y b e 
relegate d t o a  margina l  existence ,  lik e a  Chines e 
laundryma n livin g i n goldrus h Montana . 
Unfortunatel y th e trib e o f  environmenta l 
historian s ha s alread y gon e fa r  t o mol d itsel f  t o fi t 
th e nationa l  boundarie s mindset ,  wit h th e consequenc e 
bein g tha t  w e generall y fai l  t o insis t  o n freedo m t o 
trave l  an d eve n fai l  t o recogniz e ou r  intellectua l 
compatriot s workin g i n othe r  places .  Environmenta l 
histor y i s no t  a n exclusivel y America n invention ;  i t 
ha s emerged ,  unde r  differen t  name s an d sometime s wel l 
i n advanc e o f  ou r  ow n efforts ,  i n othe r  countrie s 
too .  Th e principa l  item s o n ou r  researc h agend a the n 
must  b e t o brin g th e trib e togethe r  an d t o achiev e a 
cosmopolita n synthesi s o f  metho d an d substance ,  on e 
tha t  ca n hel p redirec t  th e large r  disciplin e towar d a 
postnationalis t  history .  Th e outcom e o f  tha t 
researc h agend a woul d be ,  I  believe ,  a  reviva l  o f  th e 
loca l  an d regiona l  i n historica l  inquir y alon g wit h 
an awakene d globa l  imagination . 
A ne w postnationalis t  synthesi s shoul d begi n 
among scholar s i n th e thre e countrie s wher e 
environmenta l  histor y ha s flourishe d mos t 
impressively—Britain ,  France ,  an d th e Unite d States . 
Each o f  thes e countrie s ha s s o fa r  followe d mainl y 
it s ow n direction ,  an d w e wil l  firs t  hav e t o ge t 
bette r  acquainte d wit h th e territor y eac h ha s 
covered .  I n Grea t  Britai n th e inquir y ha s 
characteristicall y bee n preoccupie d wit h intensel y 
loca l  matters—th e changin g landscap e o f  Devo n o r  th e 
New Fores t  o r  th e Wes t  Highlands .  I t  ha s tracke d a n 
immensel y lon g timelin e back ,  al l  th e wa y t o Romans 
buildin g road s throug h marshlan d an d t o paleolithi c 
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hunter s fashionin g hand-axe s i n th e Thame s Valley . 
The distinctio n betwee n human s an d natur e ha s no t 
been easy ,  o r  eve n important ,  t o fi x  i n tha t  history , 
at  leas t  unti l  i t  reache s th e industria l  revolution . 
Thus w e com e upo n suc h inclusive ,  symbioti c title s a s 
H.  J .  Fleur e an d Margare t  Davies' s A  Natura l  Histor y 
of  Man i n Britain ,  i n whic h flora ,  clothing , 
geology ,  an d architectur e al l  flo w togethe r  wit h 
persuasiv e grac e an d ease .  I t  i s  a n environmenta l 
histor y tha t  grow s ou t  o f  th e Englishman' s passionat e 
attachmen t  t o place ,  ou t  o f  affectio n fo r  a  divers e 
lan d a s wel l  a s th e peopl e wh o hav e com e t o liv e o n 
it .  Bu t  a t  th e sam e tim e i t  i s  usuall y a  histor y 
withou t  genera l  ideas ,  withou t  theorie s o r  mode s o f 
explanatio n tha t  ca n b e applie d t o other ,  non-Britis h 
settings .  Th e particular ,  th e insular ,  an d sometime s 
th e antiquaria n hav e com e t o typif y environmenta l 
histor y there . 
France ,  i n contrast ,  ha s develope d a n 
environmenta l  histor y tha t  i s  wea k o n affectio n fo r 
loca l  plac e bu t  stron g o n globa l  imagination .  Frenc h 
historians— I  hav e i n min d suc h name s a s Lucie n 
Febvre ,  Mar c Bloch ,  Miche l  Deveze ,  Emmanuel  LeRo y 
Ladurie—hav e resemble d th e Britis h t o th e poin t  o f 
frequentl y choosin g premoder n communitie s t o 
investigate .  Bu t  the y demonstrat e a  greate r  talen t 
fo r  seein g th e genera l  patter n i n th e particula r 
instance .  A  recen t  exampl e o f  thei r  peculia r  geniu s 
i s LeRo y Ladurie' s stud y o f  th e 14th-centur y souther n 
Franc e villag e o f  Montaillou ,  i n whic h h e explore s 
th e ecologica l  facto r  i n th e shif t  fro m medieva l  t o 
capitalis t  econom y an d culture .  Th e Frenc h historia n 
ask s wha t  w e ca n us e fro m anthropolog y t o understan d 
th e past ;  abov e all ,  h e ask s wha t  ar e th e 
fundamental ,  thoug h ofte n submerged ,  determinant s 
tha t  giv e coherenc e t o a  mas s o f  surfac e details . 
Thi s i s no t  a  histor y tha t  i s  prompte d b y muc h 
persona l  concer n ove r  th e fat e o f  nature .  Rather , 
it s  valu e lie s i n it s insistenc e tha t  environmenta l 
histor y i s a n integra l  par t  o f  socia l  development , 
requirin g a  probin g structura l  analysi s t o b e 
understood . 
And wha t  o f  American s studyin g America n subjec t 
matter ? We hav e i n thi s countr y wisel y mad e a  virtu e 
of  necessity .  Lackin g muc h premoder n dept h o r 
profoun d regiona l  diversity ,  we hav e poure d ou r 
talent s int o biography ,  int o th e stud y o f  publishe d 
ideas ,  an d int o th e politica l  histor y o f 
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conservation .  A  ver y larg e par t  o f  ou r  achievemen t 
i s th e chronicl e o f  a  nationa l  refor m movement  tha t 
has sough t  t o regulat e th e action s American s hav e 
take n towar d nature .  Th e strength s o f  tha t  approach , 
I  submit ,  ar e these :  th e America n schoo l  ha s mad e u s 
awar e o f  th e rol e prominen t  individual s an d thei r 
idea s ca n pla y i n articulatin g a  society' s 
consciousness .  I t  ha s brough t  histor y ou t  o f  th e 
archive s an d int o th e contemporar y debat e ove r 
environmenta l  issues .  An d i t  ha s produce d a  histor y 
that ,  a t  it s  best ,  display s a  creativ e tensio n 
betwee n carefu l  scholarshi p an d mora l  commitment . 
But  thes e strength s mus t  b e se t  ove r  agains t  a  fe w 
weaknesses—especiall y a  persisten t  tendenc y t o 
identif y environmenta l  histor y wit h th e histor y o f 
environmentalism .  Th e stud y wil l  inevitabl y languis h 
i f  i t  i s  narrowe d t o tha t  smal l  niche .  An d i t  wil l 
stultif y  to o i f  i t  i s  relegate d t o a  mer e subdivisio n 
of  intellectua l  history ,  purveyin g a n unconvincin g 
idealis t  notio n o f  socia l  change ;  tha t  is ,  i f  i t 
take s ideas ,  religions ,  an d philosophie s t o hav e bee n 
th e sovereig n shapin g force s i n history . 
I t  may b e sai d tha t  thes e thre e example s 
demonstrat e th e realit y o f  nationa l  differences—an d 
the y do .  Americans ,  eve n i n thi s da y o f  mas s travel , 
obviousl y retai n many distinction s o f  valu e an d 
style ,  a s d o th e Frenc h an d th e Englis h an d everyon e 
else .  Bu t  whil e historian s ar e justifie d i n stil l 
givin g som e attentio n t o thos e nationa l  differences , 
the y ca n b e fairl y accuse d o f  fencin g themselve s i n 
wit h thos e peculiarities ,  o f  ignorin g many critica l 
transnationa l  phenomena ,  o f  failin g t o kee p pac e wit h 
moder n globa l  imperatives .  A  mature ,  vigorou s 
environmenta l  histor y fo r  th e futur e mus t  someho w 
brin g al l  thre e nationa l  approaches ,  an d others , 
togethe r  i n a  common inquiry .  Th e immediat e proble m 
becomes ,  ho w ca n we d o this ? What  researc h 
strategie s shoul d we follow ? What  question s shoul d 
come t o th e forefron t  i f  we ar e t o mak e thi s lea p t o 
a broade r  horizon ? Mor e biographie s o f  Joh n Mui r 
wil l  no t  tak e u s ver y fa r  forward ,  no r  wil l  mor e 
survey s o f  Celti c  settlement s i n Cornwall .  I  hav e a n 
alternativ e agend a t o suggest ,  on e tha t  draw s o n goo d 
wor k alread y don e ye t  attempt s t o mov e fro m tha t  wor k 
int o a  ne w internationa l  consciousness .  I t  i s  base d 
on th e fac t  tha t  ther e ar e bedroc k historica l  issue s 
share d b y virtuall y ever y natio n toda y an d b y 
communitie s i n ever y par t  o f  th e planet .  Th e outcom e 
of  researc h o n suc h problem s woul d b e a  literatur e 
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that invites sophisticated comparison acros national 
frontiers. My agenda i n c l u d es two 
p r o b l e m a t i q u e s - - r o ot p red icaments i n modern h i s t o ry 
t h at a re of paramount i n t e r e s t. 
The f i r s t of those proposed p rob lema t iques i s 
t he t r a n s i t i on from v e r n a c u l ar to p r o f e s s i o n a l i z ed 
a u t h o r i ty i n pe rce i v i ng and a c t i ng on the n a t u r al 
env i ronment. Vernacu lar r e f e rs to the common, 
u n t u t o r ed language of t he peop le. I t d e r i v es from 
t he La t in word vernaculum, used for whatever was 
homemade or homegrown, not purchased from someone 
e l s e. In env i ronmental terms i t works as we ll as any 
l a b el we have to i n d i c a te the long, i n t r i c a te 
e x p e r i e n ce t h at o rd ina ry peop le have had wi t h n a t u r e. 
Le f t to t h e ir own d e v i c e s, o rd i na ry peop le t he world 
over have, u n t i l r e c e n t l y, always t r i ed to make 
p e r s o n al sense of t h e ir su r round ings; what p l a ce i s 
t h i s , they have asked, and how a re we to l i v e he re 
s u c c e s s f u l l y? They have inves ted the n a t u re they 
know wi t h s p i r i t u al and a e s t h e t ic v a l u e, and they 
have fo l lowed t e s t ed s t r a t e g i es for e x t r a c t i ng a 
l i v i n g fom the ecosystem around them. No one t o ld 
t he peasant how he should t a lk about h i s f i e l d s. And 
no one came along w i t h s c i e n t i f ic adv i ce t h at would 
improve the h u n t e r 's k i l l r a t i o. However, t he r i se 
of a new c l a ss of p r o f e s s i o n a ls has changed a l l t h a t. 
Now v e r n a c u l ar competence i s everywhere dying out and 
i s be ing rep laced by the impersonal competence of 
t e c h n i c i a n s, s c i e n t i s t s, d o c t o rs of ph i l osophy, and 
b u r e a u c r a t s. That t r a n s i t i on to what Ivan I l l i c h 
c a l l s t he "managed s o c i e t y" i s fundamenta l ly an 
env i ronmen tal ma t t er and belongs at the very c e n t er 
of our i n q u i r y. 
An impress i ve s e r i es of s t u d i es has appeared i n 
t he United S t a t es on a s p e c ts of t h i s s u b j e c t. But we 
s t i l l have no f u l l - l e n g th i n v e s t i g a t i o ns of t he 
v a r i o us eng inee r i ng f r a t e r n i t i es as env i ronmental 
managers—who they worked f o r , what va lues d i r e c t ed 
t h e ir work - -or of a g r i c u l t u r al s c i e n t i s t s' impact on 
wor ld land u s e. The expo r t i ng of know how o v e r s e as 
and i t s i n e v i t a b le c o l l i s i on wi t h v e r n a c u l ar 
t r a d i t i o ns i s an even more neg lec ted t o p i c. Consider 
t he P h i l i p p i n es as a case i n p o i n t: under American 
c o l o n i a l i sm those i s l a n ds became an i n v i t i n g t r o p i c al 
l a b o r a t o ry for fo re ign e x p e r ts to exper iment on. 
Y a l e - t r a i n ed p r o f e s s i o n a ls invaded w i t h new i d e as on 
how r a in f o r e s ts might be h a r v e s t e d; they were 
fo l lowed by Johns Hopkins pub l ic h e a l th nu rses 
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bringin g change s i n medicin e an d sanitation ,  an d mor e 
recently ,  b y Rockefelle r  geneticist s promotin g th e 
gree n revolution .  A  paralle l  stor y ca n b e tol d o f 
Britis h hydrauli c engineer s i n Indi a o r  o f  Frenc h 
rang e agronomist s i n th e Africa n Sahel .  Professiona l 
knowledge ,  professiona l  techniqu e supposedl y compris e 
a languag e benefittin g al l  people s o n a n equa l  basis . 
But  th e realit y ha s bee n somewha t  different . 
Environmenta l  professionalis m ha s bee n mor e dependen t 
on preexistin g structure s o f  powe r  an d cultura l 
value s tha n w e hav e ofte n acknowledged ,  becomin g i n 
many instance s a  poten t  too l  o f  empire . 
The professionalizatio n o f  natur e i s a  subjec t 
tha t  fit s  easil y int o th e America n scholar' s 
preoccupatio n wit h intellectua l  history .  Vernacula r 
traditions ,  o n th e othe r  hand ,  ar e les s familiar , 
les s amenabl e t o tha t  conventiona l  approach .  Ho w 
does on e gai n acces s t o th e rich ,  comple x emotiona l 
and imaginativ e lif e o f  ordinar y people ,  particularl y 
thos e lon g dead ? Or  ho w d o w e reconstruc t  th e skil l 
the y exercised ,  th e understandin g the y acquired ? On e 
answer  come s fro m Victo r  Turner ,  wh o i n work s lik e 
The Fores t  o f  Symbols ,  ha s demonstrate d wha t  ca n b e 
learne d abou t  th e vernacula r  fro m th e stud y o f  fol k 
rituals .  I n religious ,  procreative ,  hunting ,  an d 
harves t  rituals ,  h e maintains ,  we ca n locat e 
"decisiv e key s t o th e understandin g o f  ho w peopl e 
thin k an d fee l  abou t  .  .  .  th e natura l  an d socia l 
environment s i n whic h the y operate. "  Anothe r 
anthropologist ,  Monic a Wilson ,  ha s written :  "Ritual s 
revea l  value s a t  thei r  deepes t  level s . . . .  Men 
expres s i n ritual s wha t  move s the m most ,  an d sinc e 
th e for m o f  expressio n i s conventionalize d an d 
obligatory ,  i t  i s  th e value s o f  th e grou p tha t  ar e 
revealed. "  Thi s i s eve n no w unfamilia r  groun d fo r 
most  historians .  Focuse d a s we hav e bee n o n th e 
individua l  consciousness—an d o n th e publishe d 
consciousnes s a t  that—w e hav e onl y jus t  begu n t o 
explor e th e real m o f  collectiv e mentality :  o f  myth , 
of  ethnoscience ,  o f  ritual ,  an d o f  folklore .  Afte r 
we hav e mastere d tha t  stud y wil l  com e th e mor e 
centra l  proble m fo r  historian s o f  moder n 
society—mappin g th e shif t  fro m vernacula r  t o 
professionalism . 
The secon d problematiqu e o n my agen d i s th e 
economi c an d ecologica l  transitio n fro m loca l 
subsistenc e communitie s t o th e worl d marke t  order . 
The vernacula r  culture s we hav e bee n discussin g wer e 
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not m y s t e r i o u s ly s e l f - g e n e r a t e d; they emerged and 
grew s t r ong under s p e c i f ic m a t e r i al c o n d i t i o ns Where /' 
peop le def ined t h e ir own needs and s a t i s f i ed them 
d i r e c t ly by t h e ir own e f f o r t s, v e r n a c u l ar f l o u r i s h e d. 
We a t t a ch the term " s u b s i s t e n c e" to t h at mode of 
p r o d u c t i o n, sugges t i ng a wre tched, impover ished l i f e . 
A b e t t er term might be Raymond Dasmann's "ecosystem 
c u l t u r e s ." I t can be app l i ed to a l l those peop les 
who l i v ed t h e ir l i v e s deeply roo ted to a s p e c i al 
p l a c e, whether as farmers or nomadic h u n t e r s, and who 
fo rmu la ted t h e ir needs mainly i n terms of 
s e l f - s u f f i c i e n cy and of t he r e s o u r c es t h at p l a ce 
f u r n i s h e d. We need not i d e a l i ze such c u l t u r e s, 
though t h e re i s much to admire i n them. Our ch ief 
purpose must be to comprehend how they shaped t h e ir 
economies to f i t t he ecosystem at hand, c o n t r i v i ng i n 
most c a s es to s u s t a in themselves for very long 
p e r i o ds of t ime i n s t a b le e q u i l i b r i u m. Methods and 
t o o ls of p roduc t i on, ways of working the land and 
e x t r a c t i ng energy, p rov ide the p r i n c i p al s t u ff f or 
t h i s u n d e r t a k i n g. 
The d e s t r u c t i on of ecosystem c u l t u r es by 
m a r k e t p l a ce i deas and i n s t i t u t i o ns has now been going 
on for some four hundred y e a r s. But i t i s only i n 
t he l a st cen tu ry t h at the conquest has become so 
t ho rough ly p l a n e t a r y. H i s t o r i a ns a re only j u st 
beg inn ing to d i s c o v er the f u l l e x t e nt of t h at 
i n v a s i o n, and we have y et to exp lo re from every ang le 
t he r e v o l u t i on i t has worked i n the human 
r e l a t i o n s h ip w i t h the e a r t h. The p rocess by which 
n a t u re has been t ransformed i n to an a b s t r a ct 
commodity having marke tab le va lue remains obscu re, 
though t he r i se of p r o f e s s i o n al economis ts su re ly had 
much to do wi t h i t , as did the emergence of a 
powerful new c l a ss of c a p i t a l i s t s. The 
F r e n c h - t r a i n ed scho lar Immanuel W a l l e r s t e in has shown 
how the marke tp lace became the b a s is for a world 
sys tem, which i s to say, a p l ane t -w ide s o c i al o rder 
w i t h member g roups, c la ims to l e g i t i m a c y, and a 
s i n g le d i v i s i on of l abo r—a world system t h at moved 
from i t s b i r t h p l a ce i n western Europe to dominion 
over the u t t e r m o st p a r ts of the e a r t h. But i t 
rema ins for env i ronmental h i s t o r i a ns to make a 
c o h e r e nt s t o ry out of the r e s u l t i ng e c o l o g i c al 
u p h e a v a l. When w r i t t e n, t h at s to ry w i l l range from 
Amsterdam to Borneo, from Houston to Saudi Arab ia. 
I t w i l l t e l l how t he nexus between l o c al peop le and 
l o c al r e s o u r c es was broken, w i t h d e v a s t a t i ng 
consequences for bo th. There i s no b e t t er way to 
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p e n e t r a te t h at t r a n s i t i on than through t he s tudy of 
a g r i c u l t u r e, which even now c o n s t i t u t es t he most 
common occupa t ion of humanity and the most p e r v a s i ve 
i n f l u e n ce peop le have on the n a t u r al env i ronment. 
Marke tp lace a g r i c u l t u re o f f e rs l i t e r a l l y a world of 
s u b j e ct m a t t e r. And w r i t i n g as env i ronmental 
h i s t o r i a n s, we w i l l be p r i n c i p a l ly concerned w i t h 
modern a g r i c u l t u r e 's impact on g lobal f o r e s t s, 
g r a s s l a n d s, energy p a t t e r n s, p o p u l a t i o n, w i l d l i f e , 
w a t e r, and s o i l s. 
The f a m i l i ar American theme of env i ronmenta l i sm 
a l so appears i n a f resh l i g h t when regarded i n 
r e l a t i on to the e v o l u t i on of t he world market o r d e r. 
For one t h i n g, s o c i al and e c o l o g i c al consequences 
become more d i f f i c u l t for h i s t o r i a ns to s e p a r a te and 
s p e c i a l i ze i n . For a n o t h e r, t he e n v i r o n m e n t a l i st as 
s o c i al type comes to be seen as an i n c r e a s i n g ly 
i n t e r n a t i o n al f i g u r e, whose r e f o r m i st zeal e n l a r g es 
s t e a d i ly from n a t i o n al to worldwide p r o p o r t i o n s. The 
p r o c e ss of t h at i n t e r n a t i o n a l i z a t i on i s l a r g e ly 
un resea rched. No one, f or example, has yet 
i n v e s t i g a t ed the connec t i ons between l a te 
19 th - cen tu ry American c o n s e r v a t i on l e a d e rs and t h e ir 
European c o u n t e r p a r t s, a c r o s s - f e r t i l i z a t i on t h at 
con t inued i n to the New Deal e ra and down to our own 
t i m e. There a re a s s o c i a t ed q u e s t i o ns t h at can be 
r a i s e d: When does t he no t i on "b iosphere" appear and 
when does i t beg in to win popu lar acceptance—mark ing 
t he p e r c e p t i on of the e a r th as a s i n g l e, i n t e r r e l a t ed 
whole supp lan t i ng the o l d er l o cal ecosystem? How has 
n a t i o n a l i sm thwar ted t h at expanding e a r th 
consc iousness? And i n what ways have 
e n v i r o n m e n t a l i s ts and e c o l o g i s ts come to p lay the 
r o l e of s p e c i a l i z e d, educated e l i t es i n the world 
sys tem, promoting the overthrow of v e r n a c u l ar 
c u l t u r e s? 
I began wi th the s t i l l common assumpt ion t h at 
t he boundar ies of the na t i on s t a te ought to d e f i ne 
t he h i s t o r i a n 's imag ina t i on. I t i s now a very o ld 
assumpt ion, suppor ted by deep-working emot ions as 
much as by s c h o l a r ly judgment, by t r a d i t i on as much 
as by l o g i c. To a po int i t has se rved, and s t i l l 
s e r v e s, t he h i s t o r i c al e n t e r p r i se w e l l . I t i s , 
however, beg inn ing to lose some c r e d i b i l i ty and 
v a l u e. There a re s i gns on every hand t h at t he 
n a t i o n - s t a te i s no longer a s u i t a b le framework for 
many of the i s s u es t h at need to be add ressed, i s s u es 
of t he f u t u re as we ll as of t he p a s t. 
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Wallac e Stegner ,  himsel f  a n immigran t  wh o ha s 
moved bac k an d fort h acros s internationa l  borders , 
onc e wrot e word s t o thi s effect :  I  n o longe r  reall y 
thin k o f  mysel f  a s a n American .  I  kno w wha t  i t  i s  t o 
fee l  intens e attachmen t  t o a  specifi c  local e an d 
ackowledg e th e nee d fo r  geographi c roots ,  fo r  a 
tenacious ,  manageabl e sens e o f  identity .  An d I 
answer ,  o n th e othe r  hand ,  th e cal l  t o a  greate r 
worl d citizenshi p tha t  reache s ou t  t o embrac e th e 
interest s o f  al l  humanity ,  al l  nature ,  a s my own . 
But  "America "  i s neithe r  smal l  enoug h no r  larg e 
enoug h t o sti r  my commitment .  Increasingly ,  i t  i s  a n 
abstractio n tha t  ha s outlive d it s persona l 
usefulness . 
That  stanc e is ,  fo r  Stegner ,  primaril y a  matte r 
of  privat e loyalties .  I t  resemble s th e directio n 
take n b y th e peripateti c Yanke e travele r  Henr y Davi d 
Thoreau ,  wh o move d betwee n th e pole s o f  Concor d 
villag e an d th e round ,  unbounde d world .  Bot h men 
hav e bee n rea d b y many environmenta l  historians , 
thoug h no t  take n ver y seriousl y a s guide s t o academi c 
research .  Bu t  togethe r  the y sugges t  a  poin t  o f  vie w 
that ,  t o som e degree ,  ca n b e separate d fro m th e 
matte r  o f  persona l  patriotism ,  tha t  ca n b e mad e a 
matte r  o f  scholarl y strategy .  I t  call s fo r  th e 
reformulatio n o f  muc h o f  ou r  research ,  s o tha t  whe n 
we hav e foun d ou r  Walde n Pon d t o stud y w e wil l  als o 
hav e foun d th e Rive r  Ganges . 
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